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NOTICE 





tances should be sent in 


and NOT to Bath. 


CORRESPONDENCE re Accounts and Remit- 


future to: 


28, ESSEX STREET, STRAND, LONDON, W.C.2, 


This change has been caused by enemy action, 
and co-operation is earnestly asked for. 








SITUATIONS OPEN 


SITUATIONS OPEN 





TESTIMONIALS, NoT Soremate, 
SPECIFICALLY REQUESTE! 


ANAGER be 
a West Riding 


COPIES oF 
UNLESS 





ring 

mpany 

No. é employees gh od 

ry ani lence by r 

WILL and sUDWORTH. Chartered 
Accountants, Huddersfield. 8583 a 


goo tgen Qualified ENG ith 
xperience of modern Iron and Steel 
Works 1 Plant ja. and Designs, REQ 

fo: DESIGNER 


ke Ovens, Blast- 
a, Open lants, Rolling 
in"Engind Position carries responsibility for 
supe: detailed he arr ment by the 
pany’s , ae A 
lant Imotallations. 











ACHINE SHOP SUPERINTENDENT.—An 
IMMEDIATE VACANCY EXISTS in an 
up-to-date tab 2 equipped with a puajociiy of 
new machine for an ENERGETIC MAN 


of pretence and WIT 
ORGANISING AND 


department conbelas” ai about 200 
works on day and night shifts, with a prepon- 
derance of female labour. The majority of the 
components produced are —— ae bn 
Medium Classifications, 
Capstans, Horizontal and Vertical 
Machines, and Drills. The factory is located in 
a pleasant rural area and provides modern 
amenities. Applicants are asked to state fully 
age, particulars of general and technical educa- 
tion, details covering spprentiontip and subse- 
quent experience, inclu served and 
= held, also to indicate salary require- 
All applications gt be treated in Gaxt 
confidente. —Address, 8580, The Engineer O 


Milling 


= 





SITUATIONS OPEN 


IMPORTANT 


Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 
STATUTORY RULES & ORDERS 
1941 No. 2069 
RESTRICTION ON ENGAGEMENT ORDER 








Pest You Seeking May Not be 
Advertised in this Column, but do not lose 
the Opportunity of Bringing your Requirements 
before all those who would be interested and 
could employ you. An Advertisement in the 
** Situations Wanted ’’ Column would be seen by 
all Leading oe Concerns for the cost of 
al — 4s.; 1s. for each Additional Line. 
o better way - covering so large a 
field 7 Ey wah a small charge 





ER-MANAGER or HEAD FOREMAN 
WANTED for Engineering Factory on 
Government work (mostly Non-ferrous) of high 
priority. Applicants must be fully experienced, 
accustomed control and direction of work- 
ple, having knowledge of Estimat and 
tefixing, ting, Planning and Progress, 
and Modern Production Methods generally. 
Factory is situated in pleasant surroundings in 
country town in Gloucestershire. Good ley 
and exceptional post-war prospects in highly 
progressive firm. Send jiculars of career, 
positions held, &c., in full, stating age, experi- 
ence in detail, present position, character of 
work done, availability for release, and salary 
expected.—Address, 8581, Engineer a 





ORKS MAINTENANCE MANAGER RE- 
QUIRED for ae Dis Del _Factory in 
5 able of taking Charge of f nk ee ee 
capable o ing of a 
and Maintenance of Machine Toole Assembly 
Fixtures, and Test Plant.—Write, giving full 
details of age, experience, and salary required, 
to Box W.M.E., c.o. 5, New Bridge cone 50 t- 
A 





ORKS MANAGER REQUIRED for 


ye d 
output.—Address, with full details of qualifica- 
tions and experience, 8585, The Engineer Office. 
t 8585 A 





SITUATIONS WANTED 


N ENGINEER, Skilled in 14 Years’ i 
ence of general engineering plant inp out, 
embodying civil, structural, mechanical, chemical. 
electrical, spheres, large industrial installations. 
SEEKS 4 IN with prospects; £600 
min.—Address, P4201, The Engineer fom 
B 


IONTRACTOR’S AGENT or Similar AP 

POINTMENT REQ’ by Civil Engi- 

aged 45.—Address, 
4180 B 








80, The Engineer Office 





For continuation of Small Advertise- 
ments see page 2. 
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CANADA... £218 6 
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‘(except C Canada) 





ADVERTISEMENTS 
The Charges for Classified Advertisements are 1/6 
per line up to one inch—minimum charge, 6/- 
those coonsring pede son or more at the rate of 18/- 


per -_ numbers, 1/- extra except in the 
case | mee under ‘‘ Situations Wanted.” 
Ord d by a remittance. 
The rates for Advertisements will be 
forwarded on application. Classified Advertisements 

be i ess delivered before 0 


o’clock on Wednesday 
Letters relating to the Advertisement and the Publish- 


EDUCATIONAL 


AUTHORITATIVE 
CORRESPONDENCE TRAINING 


25 FIRST PLACES 
RES + 





G., ete., amination ‘have been “gained 
7 ions have 

by T.1.G.B. Studen 

Especially in view 7 ‘Air Raid ~t Working 
Conditions, 7 study at home with the T.I.G.B. in 
order to ve best progress and results. 
Write to-day for ‘* The ineer’s Guide to 
Success "—F. taining the world’s choice 
of Engineering Courses—over 200—covering all 
branches and recognised amen eg se Mention 
branch, xt of qualifications that interests you. 
The T.I.G.B. guarantees training until successful. 


THE TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN 
76, TEMPLE Bar Hovusz, Lonpon, E.C.4. 





oe Pepa of Bo Pere en eke dd: dito 





the ther ; other letters are to be <7 se 
to the Editor of THE ENGINEER. 
Postal Address, 
28, Essex Street, Strand, London, W.C.2. 
Teleg. Address, 
** Engineer Ni ee ae London.”’ 
Tel., Central 6565 6565 (10 lines) 





SITUATIONS WANTED 


METALLURGICAL RADIOLOGIST, 

approved by A.I.D.; wide experience, light 

alloy components, laboratory technicalities, 

including photography, metallography, mecha- 

nical testing, heat treatment; extensive know- 

1 of aero-engine a processes.—Address, 
P4194, The Engineer P4194 B 








MISCELLANEOUS 


AP. SELWOOD and CROSSLEY, 
Business Efficiency Consul 

Street, Hanover Square, W.1. Consult us on all 
matters of Works and Office Organisation. Tel., 
Mayfair 3163-4. 85401 








IAVENDISH TYPEWRITING BUREAU, wt 
Princes Street, Cavendish Square, W.1 
cxperte costal oe I 
experienced s ictation at o' y appoint- 
ment. Mayfair 2 pales 1 





MACHINERY, &c., WANTED 





executive Cary covering design, buyi 
management, DESIROUS ' of a 
CHANGE and wonld like to contact a firm able 
to = @ permanent position. pay toby P4178, 
The Engineer Office. P4173 B 


IGNER (Alien), 18 Years’ Experience in 

responsible positions with leading British 
and Continental firms, REQUIRES POST; 
university degrees mechan, and electr, engi- 
neering, specialist electr. apparatus, and com- 
bustion engines; good organiser.—Address, 
P4184, The Engineer Office. P4184 B 








‘VELOPMENT ENGINEER, Inventor De- 
signer, and investigator of mass production 
problems, experience in light hydraulics and 
intricate mechanisms, DESIRES PROGRES: 
PS i age 38. —Address, P4193, weg —— eer 
B 





NGINEER, Machine Shop Management, 

general repairs, marine surveying, plant 

management, &c.; ist Class B.O.T. Certificate ; 
age 51.—Address, P4203, The Engineer Suen te 





ea Age 30, Ph.D. (Eng.), A.M.LE.E., 
experience in h o.f _ a onde rar age and 
also mechanical des: 
manufacture, and Organisation, DESIRES POST. 
TION where initiative and ability could be 
utilised towards war effort.—Ad x ‘ 
The Engineer Office. P4200 B 





INGINEER, Exempt from Military Service, 


l?in. ROTARY SHEARING MA- 
Particulars. — 
578 F 


Vy ANTED, 
CHINE or nearest. 
8578, The Engineer Office. 





M°LAREN 


LIGHTWEIGHT HIGH SPEED 


DIESEL OIL ENGINES 


FOR EVERY PURPOSE 
J. & H. McLAREN, Ltd., LEEDS, 10. 











. 





JOSHUA HEAP & CO. LT 


ASHTON-UNDER-LYNE, ENGLAND 
See our displayed advertisement 
JUNE 12 








A. & J. MAIN & CO. LTp, 





THE standardised card advertisements 

below are inserted in place of the 
firms’ large advertisements which have 
been omitted due to the paper shortage. 








Sir William Arrol & Co. Ltd. 


85, Dunn Street, Bridgeton, Glasgow 
See our displayed advertisement 
JUNE 5 








W. G. BAGNALL LTD. 
STAFFORD, ENGLAND 


* See our displayed advertisement 
JUNE 5 








Thomas Blackburn & Sons Ltd, 
PRESTON, LANCS 


See our displayed advertisement 
JUNE 5 








ANTED URGENTLY, New or Fairly Modern 
Reconditioned 8.8. and 8.C. LATHE, 15in. 
approx. centres, hollow spindle preferred, short 
with gap, say, 15in. capacity ; machines in | 
first-class condition only considered. Licence 
available. 





CORTS, Reading Bridge Ironworks, ae. 
F 
ANTED, BAR CUTTING-OFF MACHINE 


with two cutters and revolving head, 
bars, motor or 


of dealing with 10in. dia. 
A nee 


ca) 
belt driven.—Address, 8575, The oe 





A™ CLASSES OF MACHINE TOOLS 
WANTED. Cash paid.—NORMAN POTTS, 
105, Alcester Road South, Birmingham, 14. 

8586 F 


DARGUE BROS. LTD. 


“SIMPLON” WORKS, HALIFAX 


See our displayed advertisement 
JUNE 5 








DAVY and UNITED 
ROLL FOUNDRY LIMITED 


Haverton Hill, Billingham, Co. Durham 
See our displayed advertisement 








We are licensed by the Machine 

Tool Control for the purchase of all 

classes of Machine Tools, and we offer 

good prices for surplus Machinery 

in any quantities, large or smell. 
F, J. EDWARDS, LTD. 

359, EUSTON we LONDON, 


Tele phone te am 4681 
Tews: Bescotools, Norwest, London.” 


Dewhurst & Partner Ltd. 


Middl 
, 





Inverness Works, H 


See our displayed advertisement 





Clydesdale lronworks, Possilpark, Gi 


See our displayed advertisement 
JUNE 5 








MARSHALL, SONS & Co, 


(Successors) LTD. 
GAINSBOROUGH, ENGLAND 


See our displayed advertisement 
JUNE 5 








MAVITTA DRAFTING 


MACHINES LIMITED 
Anchor Works, Park Rd., Aston, Birmingh 


See our displayed advertisement 
JUNE 5 








MORSE CHAIN CO. LTO, 
LETCH WORTH 


See our displayed advertisement 








PYROTENAX LTD. 
HEBBURN, CO. DURHAM 


See our displayed advertisement 
MAY 8 








John I. Thornycroft and 
Company Limited 


Thornycroft House, London, $.W./ 
See our displayed advertisement 
ES 








TUNGUM SALES CO. LTD 


Brandon House, 
PAINSWICK RD., CHELTENHAM, GLO! 


See our displayed advertisement 
MAY 1 








A. C. WICKMAN, LTD. 
COVENTRY 


See our displayed advertisement 
JUNE 12 





THE GLOBE PNEUMATIC 


ENGINEERING CO. LTD. 
LOWER WILLINGDON, SUSSEX 


See our displayed advertisement 
JUNE 19 





SEEKS POSITION overseas ; 
mechanical, waterworks, plant ; accustomed to 
manage; languages ; 20 years’ experience home 
and abroad.—C., 56, Hayes End Drive, Hayes, 
Middlesex. P4195 B 





INGINEER, B.Sc.. (45), Technical and Com- 
mercial, ‘tree end of June, SEEKS EXECU- 
TIVE APPOINTMENT in London district ; 
practical, drawing-office, estimating, contract, 
purchasing, sales, production experience ; capable 
designer, structural and general, including jig and 
tool.—Address, P4156, The Enginee ss 
B 





the Man You Are Soking is Not Amongst 

those Advertising in this Column, s Small 
Announcement in the ‘‘ Situations Open" 
Column will Quickly and Economically Produce 
the Right Selection of Applicants at the same 
time iminating Waste of Effort, Waste = 
Time, and Waste of Opperteaty The cha 
Four Lines od ee, 4s.; each Additional = 
1s.; Box 6d. extra, which includes 
despatch of ell 3 replies. 





M ECHANICAL ENGINEER (35), Ist Class 
i B.O.T. Certif., experienced drawing-office, 
steam, diesel, and electric power, t 8 years as 
mechanical and distribution engineer to large 
urban and rural water undertakings, DESIRES 
CHANGE, similar capacity preferred.—Address, 
P4196, The Engineer Office. P4196 B 


HERBERT, Ltd., Coventry, PAY 

BEST PRICES for SECOND-HAND 

MACHINE TOOLS in good condition by first- 
class makers 


Write, wire, or *phone and our representative 


will call. 
Phone: 88781 (12 lines), Coventry ; Tele- 
1002 F 


grams: ‘‘ Lathe, Coventry.” 





LL CLASSES of MACHINE TOOLS WANTED 
Cash paid.—_NORMAN POTTS, 105, Alcester 
Road South, Birmingham, 14. 8558 F 





For continuation of Small Advertise- 
ments see page 60 








KEELAVITE 
— HYDRAULIC DRIVES — 
ROTARY AND RECIPROCATING 
— VARIABLE SPEED — 


KEELAVITE ROTARY PUMPS AND 
MOTORS LTD., ALLESLEY, COVENTRY 








ROGRESSIVE DEVELOPMENT. — ENGI- 
NEER SALES MANAGER, age 49 years, 

SEEKS MANAGERIAL POST.—G. STANTON 
KING ap) Leys Gardens, Cockfosters. P4202 B 


oR PARTNERSHIPS 


hye .—PARTNERSHIP DESIRED 
by experienced Civil, Mechanical, and 
Structural Engineer, or WOULD PURCHASE 
EXISTING Sod phe Loortierted —Address, 
4206, The Engineer Offi P4206 c 

















Phillips Machine Tool Co., Ltd. 


& WILLINGLY PURCHASE second - hand 
machine tools in good condition. 
2 HAVE extensive capacity for reconditioning 


machines. 
& WILL be pleased to quote from their large 
stock against customers’ enquiries. 


— 





HALL BROTHERS 


(WEST BROMWIC!” ! 1b. 
Eagle Works, Greets Greer ° 2remwich 


See our displa: .vertisement 

















Carlisle Hendon. London, N.W.9 





"Phone: Oalindgle $681 (5 linea). 
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A. C. WELLS & CO. LTD. 


Alexandra Street, Hyde, Cheshire 


See our displayed advertisement 
NE 19 














JAMES WALKER CO. LTD 
“LION” WORKS, WOKING, SURREY 


See our displayed advertisement 
JUNE 19 
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A Seven-Day Journal. 


Engineers in the Army 


Ix the House of Commons on Tuesday, 


June 30th, Mr. A. Woodburn asked Sir James 
Grigg, the Secretary of State for War, whether 


he had considered the leading article on “‘ Engi- 
neers in the Army ” in THE ENGINEER of June 
12th, a copy of which had been sent to him, in 
which it was asserted that Army officers with 
mechanical engineering training could not attain 
such high rank in the Army as was possible in 
the Navy ; and whether, in view of the import- 
ance of mechanical engineering in modern 
warfare, he would cause such a readjustment 
as to permit of such promotion for engineer 
officers as would bring their advice and ability 
on to levels commensurate with the importance 
of mechanical warfare. Mr. W. F. Higgs also 
asked the Secretary of State for War whether 
he was aware that officers in the Army who 
remained constant to engineering had no chance 
of rising to @ higher rank than major-general, 
and, in view of the increase in méchanisation, 
would he investigate the possibilities of remov- 
ing that restriction. In his reply to these two 
questions, Sir James Grigg said that the import- 
ance of mechanical engineering in modern 
warfare was fully , and the desir- 
ability of idaridiog suitable ‘promotion pros- 
pects for officers with mechanical engineering 
pte would not be lost sight of. Mr. 
Higgs asked further whether Sir James was 
aware that the engineer in the Navy could obtain 
the rank of vice-admiral, and whether he would 
give further consideration to the question of 
granting equal rank in the Army to the engineer, 
that was lieutenant-general. Sir James replied 
that he would consider it, but pointed out that 
rank was not merely given as a personal tribute, 
but im accordance with the responsibilities of 
the post. Mr. Woodburn, in a further question, 
raised-the matter of the desirability of having 
on the highest councils of the war direction an 
officer with mechanical engineering knowledge, 
and asserted that this omission had im the past 
contributed greatly to the lack of suitable 
liaison. Sir James said that he did not think 
that was the case, as there was abundant liaison 
in technical affairs between the Ministry of 
Supply and the War Office. 


The “Bristol” Flying Boat 

Ir has now been made known that the Prime 
Minister made his recent voyage to the United 
States, also the return journey, in the Royal 
Mail aircraft ‘‘ Bristol,”’ of British Overseas 
Airways. The commander was Captain J. C. 
Kelly Rogers, who was in command of the 
“ Berwick ’’ when it brought back the Prime 
Minister from his previous visit to America, 
and the second in command was Captain A. C. 
Loraine, who was second in command of the 
“Berwick.” The “ Bristol” is a Boeing 314 A 
flying boat, and is one of three such aircraft 
which operate the British Airways’ Atlantic 
services to the United States and also, in con- 
junction with other flying boats, to West 
Africa. These Boeings, it is claimed, are among 
the largest flying boats in commercial service in 
the world. The wing of these machines is 
more than 150ft., with a length of 105ft., and 
a height of more than 27ft. When fully loaded 
they weigh almost 40 tons, and the four engines 
have a total output of 6400 B.H.P. These 
aircraft are designed to carry up to sixty-six 
passengers, according to the length of the 
voyage, and the crew is ten in number. They 
have a cruising range of over 4000 miles. At 


on their Atlantic voyages. 
carried in a number of commodious. cabins, 


night. There is a private suite aft, anid other 
accommodation includes a purser’s office, a 
cooking galley, and a pantry. Dining accom- 
modation is provided for fourteen passengers at 
one time. The crew of each flying boat com- 
prises the captain, second captain, first officer 
(who acts as navigator), two engineer officers, 
the purser, and two stewards. 


The Control of Canals 


Ir was officially announced by the Ministry of 
War Transport last week that the principal 
canals and public carriers in Great Britain are 
to be controlled in the same manner as the 
British railways. The Ministry’s decision will 
take effect as soon as the financial arrange- 
ments ,jhave been agreed upon. The object of 
this new decision, it is explained, is to relieve 
as far as possible the existing ‘road and rail 
traffic. It is expected that about 2000 miles of 
canals will come under the scheme. The canals, 
it is stated, will continue to be run by the exist- 
ing organisations; control, however, will be 
exercised over the charges to be made for water 
transport. By treating the entire canal system 
of the country as a single unit, instead of a 
number of separate concerns, considerable 
economies may be expected. Thus barges may 
be diverted to canals where there may be an 
urgent demand for them. The principal canal 
systems which will come under the new control 
scheme are those of the Aire and Calder Naviga- 
tion Company, the Birmingham Canal Naviga- 
tion Company, the Grand Union Canal Com- 
pany, the Leeds and Liverpool Canal Company, 
the Trent Navigation Company, the Manchester 
Ship Canal Company, and the Bridgewater 
Canals, and the Lee Navigation. It may be 
recalled that the total trade carried by the 
canals in this country in the last pre-war year 
was approximately 17,000,000 tons. Under the 
new scheme this is likely to be increased. 


Railway Wages 

At the annual conference of the National 
Council of Locomotive Operators, a section of 
the National Union of Railwaymen, which took 
place at Rhyl on Monday last, June 29th, it was 
announced that the N.U.R. had submitted to 
the railway companies an application for a wages 
increase of 10s. a week for all grades of railway 
workers. The claim is being investigated by 
the companies. After the conference, the 
Secretary of the Council, Mr. H. Simpson, of 
Burnley, said that railwaymen were determined 
to obtain this moderate advance. They were, 
he added, dissatisfied with the awards recently 
made, which, it was claimed, improved the 
position’ of the lower grades of workers only, 
ahd gave them a minimum wage of £3 3s. If 
the negotiations were unsuccessful, then the 
union contemplated serious action, which, he 
said, might include strike action. The confer- 
ence was attended by 120 delegates, represent- 
ing 400,000 members. In the coyrse of his 
speech, Mr. W. Ballantine, of Perth (the Pre- 
sident), pointed out that in 1941 the railway 
companies made a profit of £65,000,000, which 
exceeded the sum of £43,000,000 by £22,000,000. 

Out of that sum the railway companies pro- 
posed to allocate the sum of £2,000,000 for wage 
increases. The National Executive of the 
N.U.R. had, he said, rightly rejected that pro- 
1. It contended that the major portion of 


The passengers are 
which can be converted into sleeping berths at 


pockets of the men and women who were 

running the railways to-day. Supporting the 

new application for a further increase, Mr. 

Ballantine said that they should also be 

beginning to demand a share in the control of 

the industry. On the question of the introduc- 

tion of women workers into the railway system, - 
the President expressed satisfaction that the 

N.U.R. were accepting them as members. 


John Brown and Co., Ltd. 


Iy dealing with the shipbuilding activities of 
the company at the general meeting of John 
Brown and Co., Ltd., which took place in 
Londor on Friday, June 26th, Lord Aber- 
conway, the chairman of the company, said 
that although he could not give any details of 
the work being done at Clydebank, it appeared 
from. a general survey of shipbuilding that man- 
power was now the measure of output. In the 
firm’s Clydebank yard, with the co-operation of 
the unions concerned, the more highly skilled 
workers of the more vital trades had been 
diluted to the maximum degree of effectiveness 
by the upgrading of less skilled workers in these 
trades and by the transfer of men from other 
trades. The effect on the national output of 
such action, if not generally adopted in ship- 
yards, was, however, relatively small, and until 
such dilution was, in fact, adopted universally 
throughout the shipbuilding industry any 
marked increase in the present output of naval 
and merchant tonnage could not be expected. 
At Clydebank and at the.other establishments 
in which the company was interested, all of 
them doing work of the utmost importance, the 
company had had the assistance of a most 
skilled and hard-working staff. The board, 
Lord Aberconway said, felt every gratitude to 
its staff, and appreciated the value of what had 
been done by a very great number of able and 
industrious workpeople in the company’s 
employ. 


Conference on Mineral Resources 


Ir is announced by the British Association 
that a conference on mineral resources and the 
Atlantic Charter will take place on July 24th 
and 25th at the London School of Hygiene and 
Tropical Medicine. It will be opened by Sir 
Richard Gregory, F.R.S., President of the 
Association, and the chair at the successive 
sessions will be taken by Sir Thomas Holland, 
F.R.S., Sir William Larke, Dr. C. H. Desch, 
F.R.S., and Sir Stafford Cripps. Among 
expected speakers are Professor H. H. Read, 
F.R.S., Professor C. B. Fawcett, Professor 
W. R. Jones, Sir Lewis Fermor, F.R.S., Dr. 
E. F. Armstrong, F.R.S., Dr. W. H. Hatfield, 
F.R.8., Dr: L. Dudley Stamp, and Professor 
J. G. Smith. As the world’s natural resources, 
both organic and inorganic, are much too large 
a subject to be dealt with in a single conference, 
coal and oil will not be discussed, except 
incidentally. A survey of the present position 
in relation to minerals of industrial importance, 
however, with suggestions for further investiga- 
tions into their geographical distributions, and 
research into the production of substitutes, 
should, the Association states, reveal the close 
contact between science and fundamental 
national and international problems. By pre- 
senting the chief facts of natural resources of 
minerals and their geographical control, the 
conference will aim at helping to promote 
recognition of the interdependence of nations 
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| Railway Signalling for Wartime Traffic 


No. I 


ETWEEN the outbreak of war and the 
opening of the German offensive on the 
Western Front, it was generally anticipated 
that the railways of this country would have 
as their main, war task the operation of traffic 
for the supply and reinforcement of a British 
Expeditionary Force fighting in France and 
the Low Countries. For such a traffic, with 
the experience of the last war in mind, they 
were prepared. But following the swift 
change in the strategic position in June, 
1940, there evolved, gradually, a different 
task, one bound up with the maintenance of 
the Atlantic life-line. As a result, traffic 
began to flow along channels other than those 
of ordinary peacetime commerce ; the need 
arose to work to their utmost capacity lines 
normally classed as byways, and to use 
roundabout routes, not merely as alternatives 
in case of air raid damage, but as a regular 
supplement to the normal arteries of traffic. 
It was not only on hitherto placid cross- 
country lines that existing facilities were 
found, naturally, to be inadequate ; on the 
less-used trunk routes there were localities 
in which loop line and siding accommodation 
was restricted, and under the pressure of 
this new and growing traffic numerous bottle- 
necks were revealed. In the alteration and 
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should be as long as convenient, and the points 
at the entering end may be as much as 1000 
yards from the signal-box at the station. 
Before the introduction of power signalling, 
@ new signal-box would have been necessary 
at the entering end ofthe loop, but in the 
cases now under consideration the changes 
have been made with very little extra equip- 
ment. 

The facing points A are electrically worked 
from the existing signal-box, power supply 
at 110 volts being provided by a hand gene- 
rator. The splitting signals reading over the 
points A are worked by wire, and the distant 
signal B, which may be any distance up to 
2000 yards from the signal-box, is electrically 
worked. All these new functions are con- 
trolled from full-sized levers in the existing 
mechanical locking frame, new levers being 
added if enough spares are not available. 
It will be appreciated that in the majority 
of instances the entering end of the loop will 
be out of sight of the signalman, and a scheme 
of track circuit indication has therefore to be 
provided for safe working. The splitting 
signals are approach-locked by track circuit 
C. Fig. 2 shows an actual installation of a 
hand generator in a mechanical signal-box. 

In the operation of heavy goods trains the 
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Fic. 1—CONVERSION OF SIDING TO RUNNING LOOP 
time saved is surprisingly great.. In the 


improvement of track lay-outs, new signalling 
was required, and the accumulated experi- 
ence of pre-war years has proved valuable in 
the solution of these wartime problems, all 
of which have had to be considered under 
three headings :— 


(1) Speed of installation. 

(2) Economy in material. 

(3) Economy in operation, both in elec- 
tric power, if used, and man power. 


In preparing all the schemes about to be 
described. the expeditious handling of heavy 
goods traffic was the main consideration—how 
this can be done with the minimum of inter- 
ference to passenger, mail, and such fully 
braked freight trains as are run at express 
speed. 

A characteristic feature of the lay-out of 
many British routes in the past was the 
studied avoidance of the use of facing points 
wherever possible. Perhaps the most extra- 
ordinary instance of this policy was to be 
found on a trunk line in the North of England 
where for over 70 miles there was not a single 
pair of facing points. In such conditions the 
side-tracking of a heavy goods or mineral 
train to make way for faster traffic is a slow 
job, involving a long 
by an equally slow shunt back into the refuge 
siding. Many of these sidings are now being 
converted into running loops, as shown in 
Fig. 1, and a considerable amount of time is 
saved in the stowage of heavy goods trains. 
* The change in lay-out necessarily involves 
changes in the signalling, and these are indi- 
cated on the diagram in Fig. 1. To operate 
traffic to the best advantage, these loops 


draw ahead, followed 


example shown graphically in Fig. 3, a goods 
train weighing 700 tons behind the tender, 
and having a normal running speed of 25 
m.p.h., is clear of the main line at least 
8 min. sooner than if shunting back were 
necessary. Not only is this advantageous 
in clearing the line quickly for priority 
traffic of a faster category, it also enables 
the slow trains to make their journeys more 
expeditiously. In Fig. 4 is shown a time- 
distance chart for two goods trains, one 
travelling at 25 m.p.h. and the other at 
50 m.p.h. To avoid delaying the fast train 
the slow one would have to be shunted at 
station B with the old type of lay-out, whereas 
with a carefully designed running loop lay- 
out it could be permitted to proceed as far 
as D. The time saved in the working of the 
25 m.p.h. train in this particular example 
is 9 min., over this one incident only. The 
cumulative effect of a series of such installa- 
tions can have a profound effect on traffic 
working. 

On routes having only a single line of rail- 
way greater difficulties are experienced, and 
very careful attention must be given to the 
matter of loop accommodation at passing 
places. When many such railways were 
originally laid out, signal-boxes were pro- 
vided at each end of the loops, as shown in 
Fig. 5. The subsequent decline in traffic and 
the need for the greatest possible economy in 
working expenses led to the closing of some 
of these boxes, leaving one to control the 
entire loop. While this can be readily actom- 
plished by modern signalling methods, it 





not infrequently leads to considerable delay 





when two lengthy trains have to be crossed. 
Even if both are passenger or fully fitted 
freights, each train may be kept 5 min. to 
7 min., while single-line tokens from each 
are inserted im the respective block instru. 
ments-and fresh tokens issued to each driver. 
With loose-coupled goods trains the process is 
considerably longer, for the signalman must 
see that the tail lamp of each train is in 
position, thus ensuring that no breakaway 
has occurred in the section. 

An analysis of train working over a single- 
tracked route usually shows that one or two 
sections are, on account of physical con- 
ditions, more prone to cause delays than the 
rest. In certain instances of this kind traffic 
operation has been greatly improved by the 
complete abolition of single-line token work- 
ing, and the use instead of continuous track 
circuiting and a system of co-operative train 
despatching worked by the signalmen at 
each end of the section. Fig. 6 shows such 
a lay-out diagrammatically. The track 
circuiting eliminates the need for observa- 
tion of tail lamps, as a breakaway would be 
detected at once. A train travelling from 
A to B and waiting in the loop at A can be 
despatched as soon as the train in the 





FiG. 2—HAND GENERATOR IN MECHANICAL 
SIGNAL Box 


opposite direction arrives, since there is no 
necessity for the signalman to walk the length 
of the train to hand the single-line token to 
the driver. The train travelling:from B to A 
can pass loop A without stopping. Under 
these improved conditions the train travelling 
from A to B will save at least 5 min. on this 
part of its journey. With the train travelling 
in the opposite direction there would be no 
change for a passenger train or a fully fitted 
freight, either of which could in any case 
pass without stopping if the train in the 
opposite direction had already arrived. If, 
however, the train from B to A was a loose- 
coupled goods, the avoidance of the stop for 
examination might save as much as 15 min. 
in running. 

In providing these improved facilities 
certain safeguards have to be included in the 
signalling arrangements. The general scheme 
is best described by following through the 
movements to be made by the two signalmen 
before a train can be sent, for example, 
from A to B, the single-line section being 
assumed clear. The ordinary bell signals are 
exchanged ; then B—the leaving end of the 
section for this particular train—pulls his 





“direction lever.” This electrically locks 
the corresponding lever at A, so preventing 
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the latter signalman from inadvertently 
trying to initiate a move in the opposite 
direction. The pulling by B of the correct 
“direction lever ’”’ electrically. releases the 
starting signal marked C on the diagram. 
Once pulled, the direction lever is so inter- 
locked electrically that it cannot be restored 
to normal until the train has entered the 
section from loop A, travelled its entire 
length, and arrived in loop B. If, for any 
reason, it became necessary to hold up the 
despatch of the train after the “ direction 
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fer movements, were laid in. Fig. 7 shows in 
diagrammatic form the general lay-out of the 
tracks, and it will be realised that the addi- 
tional work here was on a considerably larger 
scale than the construction of the running 
loops discussed earlier in this article. Further- 
more, the new connections left the four-track 
main line at a distance of 500 yards from the 
existing junction signal-box. The circum- 
stances might, indeed, have justified the 
building of a new signal-box. But, having in 
view economy in working expenses, through 
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frame. For safe working interlocking is 
needed between levers in the mechanical 
and power units, and this has been accom- 
plished by electric locks coupled to the 
tails of the mechanical levers, electrically 
connected to the contacts on the power 
frame levers. This interesting solution has 
therefore (a) avoided the need of a new 
signal-box, and, since it would have been 
continuously open, saved three signalmen ; 
(6) brought the- new connecting lines under 
the same direct control as the old, with 
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Fics. 3 AND 4—TIME - DISTANCE CHARTS SHOWING SAVINGS EFFECTED BY ADOPTION OF RUNNING LOOPS 


lever "’ had been pulled, this can be done by 
suitable co-operative action by the two 
signalmen. 

War traffic has revealed bottle-necks in 
normally busy localities, as well as on cross- 
country routes having a newly assumed 
importance. An interesting case occurred 
where connection was made between a four- 
track main line of one railway and a double 
track cross-country route of another. Local 
conditions arising from war traffic rendered 
the existing connection inadequate, and 
duplicate roads, permitting of parallel trans- 





economy in man power, a scheme was evolved 


for controlling the new junction from the. 


existing signal-box without enlarging the 
latter. 

An all-electric locking frame, containing 
the necessary nine levers for points and 
eighteen levers for signals, was installed at 
one end of the existing signal-box. This 
frame is quite compact and takes up little 
space. The point to be emphasised, however, 
is that this power frame, although a separate 
unit, is, from the operating point of view, 
part of the existing mechanical locking 
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obvious operational advantages ; and (c) by 
the latter, additional block working has been 
avoided. 

New passenger stations, goods sidings, and 
additional connections have been laid out in 
many parts of the country to serve newly 
built factories. In some instances, a station 
already existed near the chosen site for the 
factory, while in others, situated in country 
districts, the passenger facilities already 
available were obviously inadequate for the 
large number of workers who would eventu- 





ally travel to and from the factory every day. 
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Fics. 5-8—DIAGRAMS ILLUSTRATING SOME IMPROVED LAY - OUTS 
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An interesting example of the latter was 
treated as shown in the schematic lay-out, 
Fig. 8. Here a new station was built specially 
for the factory workers, entirely clear of the 
existing line of railway, and at such a distance 
as to permit of shunting, marshalling, and 
storing the special rolling stock without 
fouling the main line and without interfering 
with goods traffic to and from the factory. 
The signalling of these new lines provides a 
good example of modern methods, wherein 
mechanical and electrical appliances are 
used together in a judicious blend. 

One signal-box only is used, this being 
situated at the junction of the main line. 
The new connections at this point and the 
relevant signals are all within easy range of 
the box, and are mechanically operated. The 
new passenger terminus is about } mile away, 
and therefore all the points concerned are 
operated by electric motors, the power 
supply being furnished by a hand generator. 
Economy in apparatus has been effected by 
the operation of crossovers by one motor, 
placed at the facing point end ; the trailing 
point ends are operated by rodding from the 
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respective motors. Track circuiting and an 
illuminated diagram in the signal-box are, 
of course, necessary for safe and efficient 
operation from this distance, though the 
semaphore signals are all wire worked. 
Electric contact-boxes are, however, actuated 
by link mechanisms connected to the sema- 
phores, and indicate to the signalman the 
position of each individual arm. 

The existing line of railway in the case just 
considered was not normally a busy one, and 
with pressure of passenger traffic occurring 
only during well-defined and very brief 
periods of the day, the whole lay-out could 
easily be controlled by one man. Where 
factories are situated alongside trunk railway 
routes, it is probable that a large volume of 
through traffic is passing during the twenty- 
four hours, and individual workings to and 
from the new factory have to be accom- 
modated as best they can. In cases of this 
kind extensive reception sidings have been 
laid out, and in order to provide the greatest 
flexibility in the manceuvring of lengthy 
goods trains, it has been found desirable to 
install signal-boxes at both entrance and exit 
ends of such sidings. In all cases where new 
signal-boxes have been built, the effect is 
beneficial as much in the handling of through 
trains as in local movements concerned with 
factory traffic. For these new signal-boxes 
provide an additional block post on the main 
line, thus permitting of closer headway 
between succeeding trains and lessening the 
chance of a hold-up in a vital area. 

In the signalling of some of these new recep- 
tion yards a number of features, primarily 
developed for use in large interlockings con- 
cerned with peacetime passenger traffic, have 
been incorporated. Entrance from the main 


for example, been controlled by a single 
semaphore arm working in conjunction with 
an electric route indicator, displaying large 
illuminated figures by day and by night. 
Economy in cabin space has also been secured 
by the automatic operation of distant 
signals ; for these latter, no lever is used at 
all, and the signal mechanism is electrically 
controlled through the contacts of circuit 
breakers actuated by the movement of the 
signals sighted next after the distant by an 
approaching train. Day colour-light signals 
have been used for these automatic distants, 
and the diagram in Fig. 9 shows the aspects 
displayed in relation to those of the home 
signal next reached. It will be seen that the 
“double yellow” indication, as used in 
multi-aspect colour-light signalling territory, 
is employed to precede the “‘ green-over- 
yellow ” indication of the semaphores. 

In addition to large factories, there are 
smaller establishments making specialist 
products to-and from which traffic is con- 
veyed by local pick-up goods trains. Busi- 
ness may not comprise more than six to a 
dozen wagons in and out during the twenty- 
four hours. Railway connection with an 
adjoining main line will consist of a single 
road with points trailing to the direction of 
traffic. This type of lay-out is indicated in 
Fig. 10, With ordinary manual block work- 
ing between stations X and Y, a pick-up 
goods train can proceed to the junction with 
the factory line, stop there, and do such 
shunting as is necessary. On campletion of 
the work it will continue to station Y. But 


_ Factory 
Connection 





berth the local goods train clear of the main 
line. In all probability the signal Z in Fig. 10 
would require to be electrically worked, 
owing to its distance from station X, but it 
will be appreciated that the arrangement just 
described would be very much more econo- 
mical, both in first cost and in operating 
expenses, than the establishment of an inter- 
mediate block post, with a new signal-box 
continuously manned. 

Railway arrangements have been affected 
in some localities by the construction of new 
roads. Conditions have rendered the use of 
under or over bridges a difficult matter, and 
for simplicity and speed in execution of the 
work level crossings are being installed. The 
signal engineer is once again called upon to 
provide a safe and efficient means of con- 
trolling the traffic. The relative importance 
of the railway and road have a considerable 
bearing upon the kind of lay-out. The road, 
built specially for wartime traffic, can always 
be assumed to be fairly busy, but it may cross 
a railway which, even in these times, is infre- 
quently used. In such a case there is no need 
to install elaborate mechanical mechanism 
for operation of the gates, which would, of 
course, require to be interlocked with the 
signals on the railway. The gates can be 
left normally open to the road and moved 
round by hand when the approach of a train 
is advised by one or other of the signal-boxes 
terminating the section in which the level 
crossing occurs. At such a place distant 
signals only are provided on each side of the 
gates, and the levers controlling these are 
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Track Cireuited 


during this time the main line is occupied, 
and although a pick-up goods would in the 
ordinary way be sent through only when 
other traffic was comparatively slack, shunting 
of this kind is apt to become protracted, 
and delay to faster trains might occur. It is 
thus desirable to have means for stowing the 
goods train and thereby clearing the main line. 
To do this the factory connection is brought 
virtually within the interlocking area con- 
trolled by the signal-box at X. The inter- 
vening section of line is track circuited, as 
shown in Fig. 10, and additional signals are 
installed. With a train requiring to be 
berthed clear of the main line, the procedure 
is as follows :—The train arrives at the works 
siding and draws ahead till the rear brake 
van is clear of the points, its position being 
indicated to the signalman at X by track 
circuit repeaters. One of the train crew then 
presses a plunger, and on receipt of the appro- 
priate indication in the signal-box the signal- 
man electrically releases the point lever. 
The factory siding points are then thrown by 
the train crew operating a ground lever, and 
the train can then be shunted into the siding. 
The points are then restored to normal, and 
after they have been duly locked, traffic can 
be signalled on the main line. This method 
of working would be used at places where the 
pick-up traffic is quite small; at busier 
places it would probably be desirable to use 
a goods running loop, as described earlier 





line to a series of goods reception roads has, 
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only released by mechanical interlocking 
when the gates are bolted across the roadway. 
In situations of this kind a very compact 
operating unit is used, in which a winch 
replaces the usual signal levers. This winch 
includes a high gear ratio in the signal- 
operating mechanism, making it convenient 
for working, if need be, by a woman gate- 
keeper. 

At busier points the gates require to be 
operated from a signal-box, which then 
forms a block post on the railway and must 
be equipped with home and distant signals. 
The interlocking of mechanical and electrical 
functions, so readily accomplished in modern 
railway signalling practice, has been applied 
to co-ordinate the working of the level 
crossing gates and the road traffic signals 
marking the approach to the crossing. The 
signals, which are of the usual type used in 
public thoroughfares, give a much more 
positive warning that the gates are about to 
be closed across the road than the bell 
hitherto used at level crossings. The display 
to road traffic of the familiar green, yellow, 
and red indications is regulated by electric 
interlocking with the gates and their operat- 
ing gear. 

In this article the working of complete 
trains on the move has been considered. In 
a further article the application of modern 
signalling to the sorting and marshalling of 
goods trains will be described. 





in this article, to lessen the time taken to 





(To be continued) 
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Non-Metallic Chemical Plant 


By A. E. WILLIAMS, F.CS. 
No. I 


CIDS in general are sufficiently rapid in 

action against metals to render their 
handling and storage in metal tanks by 
chemical manufacturers an impracticable 
proposition. There are a few exceptions to 
this, however; for example, sulphuric acid 
may be safely handled in lead-lined vessels, 
while stainless steel has been developed as a 
highly acid-resisting material. Such metals 
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FiG. 1—STONEWARE STORAGE VESSELS 


have long been used successfully in the con- 
struction of chemical plant to solve the corro- 
sion problem. Apart from the relatively 
short life of lead when used for chemical 
work, and the high cost of stainless steel, 
these metals are scarce in wartime. Accord- 
ingly, it is not surprising that other, non- 
metallic, materials have been gradually 
developed for use in the construction of 
acid-resisting chemical plant, and the mech- 
anical and physical properties of these mate- 
rials have been progressively enhanced, so 
that they now compare favourably with 
metals in regard to these properties, and are 
superior to metals in certain other directions. 
To-day in modern British chemical factories 
we may see stoneware tanks and filters, 
cooling coils of vitreous silica, glass pipe lines, 
vacuum vessels and autoclaves with a 
synthetic resin basis, and numerous other 
items of plant all made from non-metallic 
materials. 


STONEWARE 


As a chemical engineering material one of 
the many advantages of stoneware is its 
high resistance to corrosion, and it is found in 
practice that very few chemicals have any 
action upon it, the chief exceptions being 
hydrofluoric acid and hot concentrated 
caustic solutions. The makers of such stone- 
ware do not therefore rely for the main- 
tenance of their business on the periodical 
replacement of equipment required by their 
clients, but rather on extending the uses to 
which stoneware may be applied. That the 
applications of stoneware have been so 
extended in recent years is shown by the 
wide variety of equipment now made of this 
material, which includes storage vessels and 
containers, made in one piece with a capacity 
up to about 500 gallons, pipe lines, towers for 
absorption, cooling and washing processes, 
condenser jars, receivers, coils, ejectors, 
exhausters, pumps, vacuum filters, &c. This 





extensive use of stoneware has been made 
possible because of improvements in its 
mechanical properties. For example, the 
compression strength of certain stoneware 
bodies is now equal to that of grey cast 
iron, and in many cases it is possible to grind 
it to exact measurements. The adjoining 
table (Felix Singer, Chemistry and Industry, 
23.11.34) shows the improvements in mech- 
anical and physical 
properties of stone- 
ware during the period. 
1921 to 1933. 

Owing toits enhanced 
resistance to high tem- 
peratures and im- 
proved thermal con- 
ductivity, steam- 
jacketed vessels, with 
or without agitators, 
may be made of stone- 
ware. 

Acid Storage.—For 
the storage of corro- 
sive materials, such as 
acids, itis convenientto 
employ a battery of 
stoneware vessels, each 
holding several hun- 
dred gallons, and to 
connect these vessels 
together by a series of 
siphon pipes, so arranged that the vessels 
can be discharged at one point of the system. 
This arrangement is illustrated in Fig. 1, 
which shows the method as employed by 
Doulton and Co., Ltd., Lambeth, London, 
S.E.1. Each vessel, including the narrow 
delivery vessel on the left, is connected to the 
next one by a siphon pipe. In operating such 
an installation it is initially necessary to 
prime each vessel with a liquid. The whole 
pipe line is next exhausted through the glass 
connection and sight bulb, whereby the 
liquid siphons over and distributes itself to 
the same level in all the vessels. When a 
bulk supply is added to any vessel in the 
system siphonic action distributes it equally 
to all the vessels. Supplies are drawn from 





the battery through the cock at the base of 
the narrow vessel, which, owing to its much 
smaller diameter, causes a quicker fall in the 
level of liquid in comparison with the level 
in the vessels. This rapid fall causes the 
liquid in the vessel next in the line to siphon 
over into the discharge vessel and this 
siphonic action is repeated throughout the 
whole battery of vessels. The height of 
liquid in the battery is recorded by a float 
and indicator. Auxiliary plant for working 


Properties of Stoneware 








1921. 1933. 

Compression strength, kilos. 

per square centimetre ... 5816 8210 
Tensile strength, kilos. per 

square centimetre ... ... 116 528 
Bending resistance, kilos. 

persquarecentimetre ... 416 953 
Elastic modulus, kilos. per 

square millimetre ... ... 4175 4175 
Torsional resistance, kilos. 

persquarecentimetre ... 251 323 
Impact strength, cm.-kg. 

persquarecentimetr) ... 1-9 4-97 
Abrasion test (loss in cubic 

centimetres) aD diac 3-0 0-6 
Water absorption, per cent. 0-5 Nil 
Coefficient of expansion ...| 4-1 x 0-10-§| 0-15 0-10-® 
Thermal conductivity, kg. 

cal. m,h, °C... 1-35 3-95 











in conjunction with such a battery of stone- 
ware storage vessels may consist of stone- 
ware ejectors, acid eggs, force or centrifugal 
pumps, and stoneware cocks and pipe lines. 
Pipe Lines.—The non-corrosive properties 
of stoneware are particularly useful with 
reference to pipe lines, for these are an essen- 
tial part of a chemical plant, and one in 
which the interior cannot readily be inspected 
as is the case with an open vessel. In metal 
pipes corrosion and its accompanying deposits 
may have reached an advanced stage before 
its presence is even suspected, but the inert 
surface of stoneware neither lends itself to 
corrosion nor to the accumulation of deposits 
from the liquids handled. Unlike metal 
pipes, which require painting periodically if 
they must be preserved, the stoneware 
variety needs no protective coating for its 
preservation. Stoneware piping may have 
joints of two types, the spigot and socket 
joint, or ground conical flanges. For most 
chemical process work the conical flanges are 
preferred, and in this case the pipes and 
fittings are coupled together by means of 
special metallic clips. An example of piping 
coupled together in this manner is shown in 
Fig. 2, which depicts some of the pipe lines in 





FiG. 2—STONEWARE Pipe LINES IN A PAPER MILL 
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a paper mill, supplied by Doulton and Co., 
Ltd. Piping arranged in this way is capable 
of withstanding pressures much higher than 
those which normally occur in chemical pro- 
cesses, as, for @xample, in an acid or bleach 
line. To alter the pipe circuit entails merely 
disconnecting the pipe couplings, when the 
desired new section may be inserted. This 
makes for speedy alterations to pipe lines, 
since there are no cement joints to be broken 
and no spigots to be removed from sockets. 
The use of stoneware piping is not confined 
to straight lengths, for the various shapes 
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over the top surface of the packing material. 
The liquid then proceeds by gravity over the 
whole of the large surface area of the packing 
material, during which it absorbs the vapours 
coming up from the bottom and finally runs 
out at the base of the tower. To cope with 
large volumes of vapours or gases a series of 
such towers is necessary, such as the installa- 
tion by Messrs. Doulton seen in Fig. 4. In 
this plant the stoneware ejector which draws 
the vapours into the whole system is to be 
seen on the left, and arrangements are made 
for recirculating—and __replenishing—the 
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FiGs. 3 AND 4—STONEWARE ABSORPTION TOWERS 


seen in metal pipes can be made easily in 
stoneware, including straight and curved 
junctions, bends, tees, &c., while the cocks 
for the pipe lines may also be made in the 
same material. For an installation that is 
so situated as to be extremely vulnerable to 
mechanical injury the stoneware pipes, 
including cocks and other stoneware fittings, 
may be armoured, which gives them the same 
immunity as metal pipe lines. . 
Absorption Towers.—Another direction in 
which stoneware is often preferred to metal 
is in the construction of absorption or 
scrubbing towers. These are in use in a wide 
variety of chemical works, functioning to 
absorb vapours or gases that may either be 
valuable and therefore worth collecting, or 
chiefly undesirable, in which case their 
absorption prevents the works creating a 
local nuisance. As the vapours are often of 
& corrosive nature, stoneware is a good 
medium with which to contain them. The 
towers are vertical cylinders, built up of three 
or more cylindricai sections, having an inlet 
at the top for an absorbing liquid and an 
inlet at the bottom for the admission of the 
vapours. The body of the tower is filled with 
an inert packing material, such as the well- 
known Raschig rings, to bring the ascending 
vapours into intimate contact with the 
descending liquid. A sectional drawing of a 
typical tower, made up of stoneware circular 
sections by Doulton and Co., Ltd., is shown 
in Fig. 3, the stoneware ejector at the top 
serving to induce the vapour flow, the inlet 
for the vapour being seen at the base. Liquid 
passes into the tower through a centre aper- 
ture in the top, and on to a specially designed 
stoneware plate to ensure even distribution 





liquid as may be required. The liquid is 
recirculated in the towers by Pohle lifts 
operated by compressed air, the pressure of 
which is conveniently from 5 Ib. to 10 Ib. per 
square inch. In place of an air lift of this 
type a stoneware pump may be used to circu- 
late the liquid. When the towers are 
operated under suction the ejector may be 
worked either by a fan, by compressed air 
or by steam. In operating such towers 
precautions are taken to ensure that the rate 
of flow of the gas or vapour is not so high as 





to cause entrainment of the liquid. The 
pressure required to carry the gas or vapour 
through the system depends mainly on the 
type of packing and the height of the tower, 
and with stoneware towers the height is 
generally between 1lOft. and 20ft., the dia- 
meter being in suitable proportion. If, for 
some reason or other, the stoneware tower 
must consist of more than three or four 
sections it is customary to take the weight of 
each section under the socket of the pipe, 
either wood or steel scaffolding being used 
for this purpose, for the total weight of the 
tower and its packing material is compara- 
tively high and would put an undue load on 
the bottom sections. Foundations for the 
towers need to be adequate to carry their 
weight when loaded with packing and liquid 
and should have a flat surface covered with 
some material, such as sand, capable of 
taking up any slight irregularities in the base 
of the tower and also of affording room for 
expansion. Other uses for these towers 
include the absorption of moisture from air, 
by passing it through sulphuric acid; the 
humidification of air ; washing of flue gases, 
&e. 

Filtration is one of the most necessary 
operations in the chemical industry, and 
stoneware filters, because of their high 
resistance to corrosion and the ease with 
which they may be cleaned, are extensively 
used. The most recent type of filter has a 
porous ceramic filtering plate, which users 
find to be more satisfactory, in many 
instances, than the usual cloth or paper 
filtering medium. Until about five years ago 
all porous ceramic filters, with the exception 
of small porcelain and kieselguhr tubes used 
in the laboratory, had to be imported, but 
they are now manufactured in this country 
in large quantities. These filtering media 
are used, among other purposes, for the 
diffusion of gases into liquids, agitation of 
liquids by means of compressed air, and for 
the filtration of water, corrosive acids, &c. 

In addition to an increasing use because of 
its own merits, the present shortage of metals 
has given an impetus to the installation of 
stoneware plant. Many types of chemical 
plant previously made in metal can be dupli- 
cated in stoneware in suitable design. Even 
where corrosive conditions are absent the 
use of stoneware often means a saving, since 
its initial cost is usually lower than that 
of its metal counterpart and maintenance 
charges are almost negligible. 


(To be continued) 








The De-Icing Equipment of a 


Dornier 


HE following information concerning the 

de-icing equipment of the Dornier 217 E 
heavy bomber is taken from notes on this 
aircraft supplied to us by the Ministry of 
Aircraft Production. 





The Dornier 217 E heavy bomber and dive 
bomber is a twin-engine mid-wing monoplane, 
with a wing span of 62}ft. and an all-up weight 
of approximately 33,000Ib. The maximum 
speed is 309 m.p.h. at -18000ft. The engines 
are B.M.W. 801, fourteen-cylinder, twin-bank 
radial, air-cooled, fitted with fuel-injection 
pumps. Each engine develops 1580 B.H.P. 
at take-off (2700 r.p.m.), and 1460 B.H.P. at 
maximum power altitude (2400 r.p.m.). Exami- 
nation of one of these aircraft: shows that 
de-icing equipment is fitted to the wings and 





Bomber 


airscrews, a hot air system being employed in 
the wings and a fluid and slinger ring system on 
the airscrews. Hot air sprays are fitted to the 
pilot’s windscreen and to each of the windows 
in the nose of the aircraft. 
de-icing is made on the tailplane, fins, or aerial 
mast. 
WincG DE-IcING 

Port and starboard systems are similar, but 
independent, except for a common control 
lever, and are shown in Figs. 1 and 2. Hot air 
is supplied from two muffs round the exhaust 
pipes behind each engine, and is led through a 
large lagged pipe in the leading edge. At every 
rib interspace a small duct taps the hot air 
supply, the air being led into a narrow space 
formed in the double-walled leading edge. The 
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air enters at the bottom of the sandwich and 
asses forward and upward around the leading 
edge and escapes into the wing just forward of 
the main spar flange, and finally escapes to 
atmosphere through apertures at the aileron 


hinges. The hot air supply can be augmented 
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Windows & Pilot's 
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Pipe Spilling Hot Air 
Overboard When 
Not Reqd. 
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the exhaust pipes from the front and rear top 
cylinders and take the form of tubes concentric 
with the exhaust pipes with one end open and 
the other end ducted into the wing heating 
system. Small metal tongues are riveted to 
the inside and outside of the exhaust pipes to 


Heating Muffs for Heated Leading Edge 


Wing De-icer 








Cable Operated Control Valve 






4%" dia. (lagged) 
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Fic. 1—GENERAL ARRANGEMENT OF HoT AIR SYSTEM 


by hot air from the cabin-heating system, when 
this is not required. The wing de-icing is con- 
trolled from the cabin by spring-loaded cables 
running over pulleys and operating a flap valve 
which spills the hot air overboard when not 
required, through a pipe emerging under the 


Path of Warm Air into 
Wing Interior 


















lagged Hot Air 
Supply Pipe 






Pipes to Leading Edge Ducts 
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Fic. 2—WiNG DE-ICING ‘SYSTEM 
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wing at mid-chord in the fillet outboard of the 
engine nacelle. 


Tue Winc Heater Mourrs 


The muffs are shown diagrammatically in 
Fig. 3. Separate exhaust pipes from each 
cylinder are led back inside the cowling to 
emerge in groups of four and six near the wing 
leading edge. The heater muffs are fitted to 





assist heat radiation. Air inside the cowling, 
already warmed by the remaining exhaust 
pipes, is forced through the muff by pressure in 
the engine nacelle, which is produced by an 
engine cooling fan situated behind the airscrew 
and driven at 1-72 times the crankshaft speed. 


Hot Arr Sprays AND CABIN HEATING 


Port and starboard systems are similar and 
independent, and are shown in Fig. 1. On each 
side hot air is supplied from two muffs round 
the exhaust pipes and is led into the cabin 
through a 3in. lagged pipe. When not required 
the hot air is fed into the wing de-icing system, 
to be used for wing heating, or spilt overboard. 
The air flow is controlled by a two-way valve, 
operated by cables from a hand lever in the 
cabin. A hot air spray is fitted to the pilot’s 
windscreen and is shown in Fig. 4. A small 
valve in the feed pipe controls the flow to the 
windscreen spray. A large number of hot air 
sprays are fitted to the transparent panels in 
the nose of the aircraft. These consist of 
seventeen sprays of jin. tubing with jin. holes 
drilled at lin. pitch, fed by a lin. diameter 
pipe. Further cabin heating is by four hot air 
jets of about 2in. diameter, situated near the 
feet of each member of the crew. 


Tue Casin HEATER MuFrFrs 


Two heater muffs for the cabin system are 
situated on separate exhaust pipes behind each 
engine and consist of cylinders concentric with 
the exhaust pipes and closed at both ends with 
pipes leading in and out. Inlet pipes of 1}in. 
diameter take in cold air from a point between 
the front and rear bank of cylinders, and outlet 
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Exhaust Pipe from 
», One Cylinder 












pipes of 2}in. diameter are joined together to 
form a 3in. pipe which leads into the cabin 
heating system. 

AIRSCREW DE-ICING 


The electrically operated V.D.M. constant- 
speed airscrews are fitted with wooden blades 
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Fic. 4—WIND SCREEN HoT AIR SPRAY 


of the Schwartz type. Airscrew de-icing is by 
the fluid and slinger ring method. De-icing 
fluid is contained in a flexible-self-sealing tank 
of approximately 3 gallons capacity, situated 
on the forward bulkhead of the undercarriage 
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Fic. 5—FILTER FOR AIR SCREW COOLING FLUID 


bay on the starboard side, and is forced through 
the pack type filter shown in Fig. 5, and to the 
slinger rings by an electrically driven pump. 
This pump, which is shown in Fig. 6, is placed 
beneath the tank and is of the diaphragm type. 
The pump diaphragm is 2}in. diameter, and is 
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Fic. 3—WING HEATER EXHAUST PIPE MUFF 
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composed of five laminations, three of oiled 
linen material interspaced with two of oiled 
silk, and is réinforced on each side with a metal 
plate approximately Ijin. diameter. The 
diaphragm is reciprocated by means of a 
pivoted bell crank, one end of which is fixed 
to the diaphragm, the other end riding on an 
excentric which is driven by an electric motor 
through a reduction gear of 9-44: 1. The total 
stroke of the diaphragm is approximately jin. 
Three valves are fitted, one on the inlet side 
and two on the outlet side. Two of the valves 
are of the automatic spring-loaded type, and 
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Fic. 6—COOLING FLUID PUMP 


the third, which is on the outlet side, is hand 
adjusted on the ground and controls the flow. 
This valve is more in the nature of an adjustable 
orifice. The following flow figures were obtained 
using a fluid consisting of 40 per cent. glycol, 
60 per cent. industrial alcohol. This is similar 
to the German de-icing fluid used in the Ju. 88 
system :— 











Back | Flow, | 
pressure,| pints Amps! Volts. Remarks. 
Ib. /sq. in.} per hr. 
0 42-3 1-0 | 22-8 
5 16-9 | 1-0} 22-8 Regulating valve 
10 5-3 | 1-0 | 22-8 fully open 
15 .} 0 1-0 | 22-8 
Regulating valve— 
0 42-3] 1-0 | 22-8 Fully open 
0 25-4] 1-0 | 22-8 Closed one turn 
9 7-9] 1-0 | 22-8 Closed two turns 
0 5-3} 1-0 | 22-8 Closed three turns 
0 3-7} 1-0 | 22-8 Fully closed (3} 
turns) 

















The pipe from the pump outlet branches off 
to the two airscrews. The slinger ring system, 
shown in Fig. 7, is complicated by the engine- 
cooling fan situated immediately behind the 
airscrew. This fan is driven in a clockwise 
direction (looking from rear) at 1-722 crank- 
shaft speed or 3-18 airscrew speed, the air- 
screw also running clockwise. In order to pass 
fluid through the fan to the airscrew, it is 
necessary to use two slinger rings. The first is 
attached to the fan, with passages drilled 
through the hub leading to the second slinger 
ring, which is attached to the airscrew.. A small 
ridge running across the slinger ring at each 


of fluid round the ring and forces it to flow 
through the feed pipe. From the slinger ring 
a pipe is led to each of the airscrew blades and 
feeds a small trough fixed circumferentially to 
the blade root. Two feed pipes of about jin. 
bore lead from the trough to the leading edge 
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FiG. 7—SLINGER RING SYSTEM 


and are buried under the protective covering 
of the blade. The pipes then run along the 
leading edge, under the brass sheath, one 
emerging at l7in. radius and the other at 
34in. radius. 








Increasing Production Without 


Increasing Facilities* 


Ir will now be generally admitted that sheer 
expansion is nearing the limits imposed by 
labour availability, and that expansion is no 
longer the most predominant phase of the 
production problem. Indeed, with the entry 
into the war of the United States of America 
and the Russian need for machine tools, it is 
clear that our new focus of effort in home pro- 
duction must be to increase output without 
any further increase in plant facilities. 

There are broadly only four ways by which 
this may be done, and this memorandum is 
written to direct attention to these fields. 
The four ways are :—(1) By increased machine 
activity ; (2) by simplification of design ; (3) by 
rationalisation ; (4) by improved manufac- 
turing methods. 


IncREASED MACHINE ACTIVITY 


At a time when scarcity of machines was 
more dominant than scarcity of labour, it was 
proper to regard idle machine tools as calamit- 
ous. Now that scarcity of labour is at least 
equally critical, it is not always in the best 
interests of production to fill up idle machine 
hours. Such a course often, and particularly 
with small firms, results in the very unecono- 
mical use of labour by reason of its working 
with inefficient production methods. 





* From a memorandum presented to the Minister of 


Generally, greater machine activity will mean 
greater total output. What, then, are the 
present facts regarding this vital machine 
activity 2? (a) The majority of engineering 
machine shops are working a nominal two-shift 
system of, say, fifty-five hours per shift week, 
(6) Many shops are working a day shift only, 
(c) There are new factories not possessing even 
full-day shifts. (d@) Three-shift systems or 
staggered shift systems are rare. 

At first glance, these facts appear to indicate 
such a positive shortage of labour as to suggest 
the limit of machine activity has been reached. 
It if the fact, however, that the shortage is 
not so much a total shortage of labour as a 
shortage of labour for shift working. Few 
factories are short of labour in their day-shift 
shops (assembly and fitting, and so on), but this 
labour is generally unwilling to-be transferred 
to shift working, and current administration 
of the Essential Work Order not only permits, 
but invites easy avoidance of the less con- 
venient shift work. ’ 

If a higher percentage of whole-time labour 
already at work were transferred to shift work, 
the vacancies on day shift could in many 
instances be filled by part-time workers, of 
whom many thousands are still available or 
could be made available. Part-time workers 
eannot be used for shift work for obvious 
reasons. 

We suggest that women of conscription ages 
should be classified by consideration of the 
domestic situation, health, &c., and be specific- 
ally assigned either to shift work or to day shift. 
We believe that once a positive decision of this 
kind were given and enforced, the temptation 
to avoid shift working would disappear, to the 
great advantage of machine activity and total 
output. 

At present the weakness of national service 
officers, many of whom are hopelessly over- 
loaded in exercising their powers, encourages 
not only the improper use of the medical 
certificate, which is unfortunately very common, 
but also encourages absenteeism and lateness. 
The loss in machine activity commonly amounts 
to between 5 and 10 per cent., and this repre- 
sents a similar or often a greater loss in total 
output. This matter is mentioned because it is 
related to the former point and cannot * be 
omitted, but we consider that the solution 
suggested for the strengthening of the shift- 
manning is of ddminant importance, and would 
increase production in many cases more than 
20 per cent. 

We believe that the great majority of 

employees throughout the country deeply resent 
the weak treatment of the minority who mis- 
behave, and that a stronger disciplinary attitude 
would benefit general morale. 
The problem of increasing machine activity 
cannot be attacked without mention of gaps 
in the production programme, and this involved 
element in planning bears differently upon large 
and small shops, upon main contractors and 
sub-contractors. 

Only about 4 per cent. of all the engineering 
firms in England employ over 500 people. 
Two-thirds of all the firms employ less than 50 
people. At the same time, about two-thirds of 
the total labour is employed in only 4 per cent. 
of the total firms. It is clear, that under these 
conditions the problems, and consequently the 
best methods, of planning the production of 
the few big units must be entirely different 
from those of the thousands of small units. 

Many, but by no means all, of the small firms 
are very inefficient, and new ones are growing 
up each day. This should be prevented. The 
fault is with the department or main contractor 
placing the orders with inefficient firms, for 
so long as such firms can secure orders at high 
costs they will generally oppose voluntary 
measures towards grouping or sole dependance 
upon one parent main contractor. It is un- 
fortunate that Government costing depart- 
ments appear to concentrate upon the limita- 
tion of profit rather than of cost. 

All these factors bear directly upon the 
machine activity of the small firm, which is 
frequently low, because of the~inefficient alloca- 
tion of load to their capacity. We do not think 
the production programmes of the small units 
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from a central headquarters, much less from a 
multiplicity of Supply Ministries. We recom- 
mend that the problem be tackled on a decen- 
tralised basis, either by a wide extension of the 

wers of district clearing centres, or, better, 
by the formation of District Production Groups, 
responsible for the assignment of loads to capa- 
cities within the groups. In this case, it follows 
that the Supply Ministries, in relation to such 
production groups, must be regarded as buyers 
in the broadest sense. They must develop and 
specify the particulars of the needed products 
and the groups are the “firms” from whom 
they are to buy and with whom they are to 
agree their production programmes. We 
visualise each group as a single firm, with the 
same freedom of movement of labour and plant 
within the group as is enjoyed by a single firm 
within itself. 


SIMPLIFICATION OF DESIGN 


It is the normal thing when increases in pro- 
duction of an article are called for to follow the 
line of least resistance, and attempt to increase 
the machine hours assigned to the job pro rata 
to the increased production required, thus 
limiting the production to the total machine 
hours available. An alternative which has 
proved richly productive in certain instances is 
to modify the design both to facilitate produc- 
tion and to eliminate superfluities. 

This is not a field which permits setting down 
rules or even guides, and success is largely 
dependent on the experience of the individuals 
concerned in each case. Any reasonably com- 
petent production engineer, however, will find 
scope for effort of this kind in probably every 
separate product with which he is concerned. 

As regards changes in design to facilitate pro- 
duction, this is not a static question in which a 
single review will yield all the potentialities. 
The actual experience of a production order 
will suggest possibilities for repeat orders. An 
increase in the required rate of production will 
influence desigh, bigger quantities invariably 
encouraging simplification of design, and reduc- 
tion of machine hours. 

Perhaps the more important side to this 
question is the elimination of superfluities. 
There is a tendency for designs to include 
elaborations which do not seem justified, bear- 
ing in mind the production load they represent. 
A few examples in this field are given below :— 


(1) A Bren Gun Part 


and machine hours over a quantity of 4,000,000 
is £19,180. 


(4) T'wo-pounder Gun Mounting Part 


2 £@: 
. 250 0 0 
850 0 0 


£1100 0 0 


Original cost per 100: Material ..., ... 
Man/machine hours 


Cost. per 100 after redesign : 


Material 


ne wee 68 6 8 
Man /machine hours 


.. 18016 8 
£249 3 4 
Apart from saving in machine hours and cost, 

this redesign |has also eliminated the use of 

high-grade alloy steel. 
(5) Six-pounder Breech Mechanism Part 
£ 8. d. 


Original cost per 100: Material ... ... ... 1 2 6 
Man/machine hours 1512 6 
£16 15 0 

Cost per 100 after redesign : 
Material biz Ses. “usta 012 6 
Man/machine hours 3.2 6 
£3.15 0 


Practically the whole ‘of the machine hours 
saved were milling machine hours. 


(6) Standard Airframe Part 
£ 8s. d. 
Old method— 
Made from bar per 1000: Material... ... 4 1 9 
Labour 52 910 


£56 11 7 
New method— 
Made from sheet per 1000: Material 
Labour ... 


217 11 
1511 0 


£18 811 


This ,case represents a saving of 13,100 
machine hours, equivalent to £3812 10s. over 
an order for 100,000. 


(7) Air-borne Radio Part ~™ 


£sd 
Old method— 
Two off per unit pulley casting, cost per 
100 units wa: seeks Set aaees » aa aa y ee 
Two off per unit brass gear, cost per 100 
MS aia eck, dt eg ta. 2] EOS 
Six off six B.A. screws, six off six B.A. 
locking washers, cost per 100 units ... 210 0 
£27 1 8 
New method— 
All above parts replaced by two off per unit 
pulley and gear die-castings, cost per 
100 units Wh tes. wee fate’ ene ean 8 4 


This case represents the elimination of all 


.|machine hours with the substitution of a die- 


SS 
Original cost per 100: Material + «. 4 7 6) casting; £4333 6s. 8d. saved over an order 
Man/machine hours 234 7 6] fop 20,000. 
£238 15 0} ‘We particularly emphasise the savings in 


Cost per 100 after redesign as a simplified pressing : 


Material Seiiacy sepa : 110 0 
Man/machine hours... ... ... ... «. 10 0 0 
£11.10 0 


‘ 
This case represents a saving of 797,000 
machine hours, equivalent to £204,975 over an 
order of 90,000. 
(2) Aircraft Part 


£ s. d. 
Original cost per 100: Material pk) easags A ED 
Man/machine hours . 4 4 10 
£5 5 0 

Cost per 100 after redesign all as one unit : 
Material eee ane eke ada ake Ae 014 2 
Man/machine hours 216 0 
£310 2 


This case represents a saving of 5407 machine 
hours, equivalent to £1346 over an order of 
95,000. Total saving of material and machine 
hours over a quantity of 95,000 is £1631. 

(3) Percussion Fuse Part 
Original cost per 100: Material ... ... ... 0 2 6 
Man/machine hours 012 6 
£015 0 
Cost per 100 after redesign and die-casting : 
Material ‘ ale asaste, sale as 


oe 017 
Man/machine hours 0 310 
5 


(£0 5 
This case represents a saving of 77,480 


machine hours, equivalent to £17,334, over an 
order for 4,000,000. Total saving of material 


raw materials which have been realised in each 
of the above examples, making the changes 
doubly advantageous. 

The need for interchangeability is frequently 
cited against redesign, although in the cases 
quoted it was not affected. In view of the 
advantages to production, however, it is a 
question whether net gains would not often 
be realised even at the cost of loss of inter- 
changeability. 

We recommend that the Supply Ministries 
should, as a matter of policy, devote constant 
attention to the potentialities of modifications 
to design in the case of all articles in continuous 
or big quantity production, and that this policy 
should always be adopted when increases in 
output are required. We believe the formation 
and extension of product groups is beneficial 
in this field of technical interchange of ideas. 
Product groups, in this case, need not control 
the placing of orders, since their function is 
mainly that of technical co-operation. 


RATIONALISATION 


By rationalisation we mean concentration 
so that plant, attention, and effort are expended 
bs oa fewer things. The reduction in the variety 
of goods produced in each plant can be effected 
either by (a) extending standardisation on fewer 
types, or (b) by subdividing production between 
fewer firms. Each firm then produces greater 
quantities of fewer types. 

Let us consider for a moment the effect of 
multiplicity of variety in each production unit, 





and in order to draw out the significance of the 


matter, let us assume that the number of 
varieties of product are to be halved, in a 
typical organisation, while the total weekly 
value of production is to remain unaltered. 

Comparable advantages would, of course, also 
arise in Government production departments 
affected. 

Attention tends to be focused so narrowly 
upon the shortage of production labour that the 
importance of the so-called non-productive 
staff, which is even searcer, is not fully realised. 
Much of the non-productive work in each engi- 
neering factory is highly skilled work, and this 
effort is just as surely dissipated through over- 
diversified production as the time of skilled 
tool makers or other skilled producers. Pro- 
ductive capacity is not to be measured in 
machine hours alone, but also in administrative 
bapacity, production planning capacity, pro- 
seeaary engineering capacity and even in skilled 

lerical capacity. Efficiency in big production 
‘shops cannot exist without the skill and ade- 
quacy of the corresponding production planning 
and administrative effort. If there is a national 
shortage of skilled management, as of almost 
every other skilled occupation, let the samc 
care be taken to avoid its wastage or dissipation 
as is emphasised for the skilled producer. 

We cannot say in so many words what is an 
optimum span of variety of products for each 
establishment ; the equation is too involved. 
We can, and do, say that the optimum is far 
from being achieved in most factories other 
than those making a single special product for 
which they were created. We know that the 
resulting weakening of concentration upon the 
problems of each product represents a real and 
important loss in production. We believe that 
the spreading of contracts under the influence 
of bombing risks has been overdone, and, in 
addition, that a policy of planned concentra- 
tion of production, within reasonable limits, 
would result in a significant reduction in the 


‘| variety of products in many works, with a 


corresponding increase in efficiency. 

We must emphasise strongly that production 
is still largely controlled by tool-making capa- 
city, and failure to rationalise is a great source 
of unnecessary tool load. 

We recommend that most serious reconsidera- 
tion be given to the abandonment of the “‘safety 
first’ policy in spreading contracts, and that 
the general policy should be rather to eoncen- 
trate production as muclfas may seem justified. 
While a single course of supply for any article 
would, of course, be inadequate, we recommend 
that two or three would often be sufficient. 
Where additional sets of tools exist, their 
lodgment “in dispersed locations would serve 
as an additional insurance. 

Where contracts are to be split because a 
manufacturer has insufficient spare capacity to 
undertake the whole, we particularly urge that 
a review should be made of his whole pro- 
gramme. Efforts would then be directed 
towards planning for a maximum concentra- 
tion of programmes by pairing up some other 
commitment with a similar contract elsewhere. 

We have a strong conviction that the placing 
of production programmes is a highly specialised 
matter, and that it will only be well done with 
at least the close advice, if not the direction, of 
persons thoroughly understanding the prin- 
ciples of production. 

Above all, we beg that if manufacturers do 
run into production gaps, they should not be 
handed out almost anything ‘to keep them 
going.’’» Such panic measures create just the 
troubles which give rise to production gaps. 








PoTATOES AND PaPpER.—America is waking up 
to a possible shortage of paper. The head of the 
Maine Department of Agriculture has appealed ‘to 
Eastern railways handling Maine potato tonnage to 
salvage paper by leaving lining papers on the sides 
of cars ing terminal markets. The trade 
practice in the past has been to clean potato cars 
thoroughly of all paper linings upon unloading at 
receiving markets and to destroy the paper. Under 
the new plan large quantities of lining paper could 
be saved and returned to be used in in the same 
cars. From 1,500,000 Ib. to 2,000,000 Ib. of lining 
paper. are required annually for this branch of 





transport. 
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NOTICES TO READERS 





_ The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 
the Publisher. 


*,* If any Subscriber abroad should receive Lect ENGINEER in 
“an imperfect or mutilated a, he will oblige ~é giving 


Publisher, with the name 
of the Agent through whom the paper is obtained. Such incon- 
venience, Fe suffered, can be remedied by obtaining the paper 

direct from thi 8 office. 
*,* For Subscription rates, see page 2 of Advertisements. 


. ° All letters intended for insertion in THE ENGINEER or con- 


address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever can be taken of anony- 
mous communications. 

*,* No undertaking can be given to return ae or manu- 
* scripts ; correspondents are therefore requested to keep copies. 
CHANGES OF ADDRESS 

*,* Will Subscribers please note that in all advices regarding 
* changes of address it is necessary to have both old new 
as our lists are om alphabeticall; towns. Advices 
of this nature 3: rst post Wednesday 
morning prior to the Ree By 


Postal Address: ‘‘ The Engineer,’’ 28, Essex Street, Strand, 
London, W.C.2. 
Telegraphic Address : ‘‘ Newspaper, Estrand, London.” 


Engineer 
Telephone : CENtral 6565 (10 lines). 








INCREASING PRODUCTION 


SEVERAL interesting subjects are discussed 
in the memorandum presented to the Minister 
of Production by the Institution of Produc- 
tion Engineers, excerpts from which may be 
found on another page of this issue. It 
cannot be said that any new ideas are intro- 
duced, but it is no doubt a good thing to 
reinforce old ideas by newarguments. In this 
case that observation applies particularly to 
the examples which the Institution is able to 
give of the saving in time and money 
effected by the simplification of design. 
The items listed are for the most part small 


in themselves, but if in any given machine 
there were many parts all subject to 
simplification and modification, a great 
saving would result. The need for the 
examination of war production with a view 
to the elimination of unnecessary work and 
finish, and to the employment of cheaper 
materials has been stressed several times in 
these pages. We welcome therefore the 
support given by these actual examples of 
saving. Another striking instance has been 
revealed in the past two or three.days by the 
release of particulars about the Sten gun, 
which, owing to rigid simplicity of design and 
avoidance of finish, is being produced in large 
quantities at no more than £2 apiece. 

Whilst it is probable that few engineers, 
save those who by a long tradition are die- 
hards for superlative finish and imperishable 
materials, will fail to endorse the arguments 
for simplification set forth by the Institution, 
many will not agree so cordially and unre- 
servedly with other parts of the memo- 
randum. This will be the case notably with 
regard to small works. There are many 
arguments for them, and as many against 
them, and no one has yet been able to decide, 
upon the available evidence, whether they 
are, in fact, advantageous or quite the 
reverse. According to the Institution, only 
some 4 per cent. of all the engineering firms 
in England employ more than 500 people, 
and two-thirds of all the firms employ less 
than 50. On the other hand, nearly two- 
thirds of the total labour is employed - in 
only 4 per cent. of all the firms. We fancy 
these figures are based on data available 
before war, but even if some modification of 
them be necessary, the general picture 
of a great number of small and smallish firms 
and a few great corporations remains true. 
Hence, the problem of the Minister of Supply 
is to devise means of making the best use of 
the small manufacturers. The Institution 
admits that not all of these are inefficient, but 
it is opposed ‘to the increase in the number 
in the present circumstances. We have all 
heard of little mushroom firms which have 
managed to get hold of a few machines and 
have secured contracts. . It seems likely that 
such concerns are inefficient, measured by the 
standards applied to larger organisations, 
but unless they are hampering output, their 
contribution to the war effort must not be 
contemned out of hand. There are good 
examples and bad ; instances of both have 
been brought to our attention. Certainly 
small firms, whether of new growth or estab- 
lished of old, cannot safely be condemned just 
because their methods and organisation are 
not the same as those of the few and great. 
They need handling in a special manner to 
develop their qualities. The Institution 
speaks no doubt from experience when it 
expresses a doubt that “the production 
programmes of the smaller units can ever 
be efficiently and individually planned from 
a central headquarters, much less from a 
multiplicity of Supply Ministries.’”’ The fact 
is that the smaller the firm, the more indivi- 
dualistic it is, and the greater the need of 
local knowledge of its personnel and capacity. 
Viewed in this light, the recommendation 
of the Institution that District Production 
Groups should be set up for the assignment of 
orders would merit consideration, were it 
not that it appears to have been anticipated 





in the Citrine Report published a few weeks 





ago. That report recommended that the 
Regional Boards should be reconstituted with 
the purpose of effecting the devolution of 
authority. Each of the Boards, eleven in 
number, would be responsible for the alloca- 
tion of orders in its own region, and would be 
expected to be intimate with the capacities 
of all firms, grest and small, within that 
region. This recommendation was accepted 
by the Government, a Central Committee has 
been already set up, and the appointment of 
the chairmen of the Regional Boards was 
announced on Tuesday last. It would 
appear therefore that in this respect the 
proposals of the Institution of Production 
Engineers have been anticipated. 


The Locomotive Stoker 


WHETHER mechanical stoking will ever 
form a decided feature of British locomotive 
practice is open to the greatest doubt, but 
there seems every likelihood that in orders 
for export much more will be seen of it than 
hitherto. Little reflection can be cast upon 
British locomotive builders by an admission 
that practical knowledge of stoker design and 
construction is almost negligible, but if 
many of the post-war export orders require 
power firing apparatus, this lack of know- 
ledge may lead to inferior and out-of-date 
practice being perpetuated, for there seems 
to be evidence that practical solutions to the 
mechanical stoking problem have reached a 
@ point onward from which they may widely 
diverge. 

With large locomotives of the rigid-frame, 
Garratt, and Mallet types, the full potential 
boiler capacity can be realised only if a 
mechanical stoker is incorporated. Hitherto 
the sprinkler type has been nearly universal, 
although the application of the Crawford 
underfeed stoker to numerous engines on the 
Pennsylvania Railroad in 1913-15 must not 
be forgotten. It seems that the sprinkler 
type fits the locomotive requirements of 
simplicity, reliability, and comparatively 
small bulk and weight better than underfeed 
and travelling grate patterns, and the limit 
of its delivery has not yet been reached. For 
example, the 2-8-8 Mallets of the Northern 
Pacific Railroad burn up to 30,000Ib. of 
coal an hour on certain duties, but the specifi- 
cation for the stokers called for the even 
distribution over the 184 square feet of grate 
area of 45,000 lb. of semi-bituminous coal an 
hour, and this performance was attained on 
test. Yet there appear to be certain restric- 
tions to, and errors in, the normal applica, 
tions of sprinkler stokers. To begin with, 
they are invariably of the rear-delivery type, 
attached to the fire-box back plate ; and the 
majority of them deliver the coal at such a 
height above the grate that at high firing 
rates —and consequently under strong 
draught conditions—a goodly proportion of 
the coal, impelled by steam jets, is pulled 
straight into the tubes. Hence the loss 
through unburnt fuel is considerable. This 
is not surprising in view of the gas velocities 
of 200 to 250 m.p.h. above the end of the 
brick arch, which are found in big locomotives 
working moderately hard. Even with the 
retention of the rear-delivery sprinkler type 
an improvement in boiler efficiency could be 
obtained if the point of delivery could be 
lowered to a level of, say, 14in. or 15in. above 
the grate bars, and at high firing rates the 





improvement ought to be considerable. In 
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relation to fire-box events, views have been 
expressed that the sprinkler stoker is inher- 
ently incapable of providing the conditions 
necessary to give a high radiant heat 
absorption, and that with it there is a critical 
rate of turbulence of the fire-box gases above 
which unburned fuel losses become _pro- 
hibitive, and which would not be present 
with other types of stokers. Some of the 
truth in the first of these opinions can be 
recognised easily by the realisation that fresh 
coal is spread more or less evenly over the 
whole grate area, and not over a small 
section of it, as would be the case if a 
travelling grate stoker could be used. The 
loss of unburned fuel engendered by the 
steam jets of sprinkler stokers delivering the 
crushed fuel into the furnace across the gas 
stream almost at the point of maximum gas 
velocity can be conteracted in two ways. 
First, by the admission of secondary air into 
the combustion chamber, so that oxygen 
may be provided to complete or assist the 
burning of particles being whirled through 
to the tubes—a method which need not be 
confined merely to locomotives with the 
sprinkler type of equipment, but is applicable 
also to hand-fired engines. Secondly, by 
the adoption of either underfeed or front- 
delivery sprinkler stokers. Probably the 
underfeed class needs too much room for 
practicable installation in steam locomotives, 
but tests on the Baltimore and Ohio Rail- 
road with a front-delivery stoker showed 
efficiency and capacity results which were 
most encouraging. The feeding members 
were surrounded by small vertical protecting 
grate bars, which in their heat exchanging 
effect pre-heated the supplementary air. 
And to this feature, plus the long and 
reversed path which the coal particles had 
to follow before they reached the boiler 
tubes, were attributed most of the coal 
economy and increased boiler capacity. 

Some people have wondered why auto- 
matic stoking, which is familiar practice in 
America, is never found on British railways. 
The answer is fairly simple and has been 
supplied by the Americans themselves. For 
any grate less than 60 square feet in area 
they say that it does not pay to employ 
stokers. Few British engines have grates 
even approaching that size. - Even the 
Beyer-Garratt banking engine of the 
L.N.E.R. has only 563 square feet, and the 
grates of the “‘Coronations” are only 
50 square feet. Broadly speaking, it may be 
said that automatic stokers, as so far deve- 
loped, are not suitable for the relatively 
small engines appropriate to British railway 
conditions. Admittedly, hand firing a 40ft. 
or 45ft. grate is hard work. On the other 
hand, there is no question that it is more 
economical than machine firing, partly 
because it may avoid the losses of fuel to which 
reference has been made, and partly because 
a good fireman can use discretion in the 
placing of the coal in the box. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
ndents) 


our correspo: 
ENGINEERS IN THE ARMY 
Srr,—Your second Leader of June 19th makes 
an astounding insinuation in the form of a 
query that I feel bound to answer. 
You take, as an example of the need of a 














Mechanical Engineering Adviser, the case ‘of 
gun and carriage. So far, excellent—in theory ! 

But the question, “‘ Are not the mechanical 
engineering problems at least as important as 
the ballistic ?”’ exposes ignorance as to the 
birth of a gun and insinuates that the design 
is considered purely ballistically and not as a 
problem of mechanical engineering. 

In actual fact, the requirement of external 
ballistics, being ‘‘what the Service needs,” 
enables a solution for internal ballistics to be 
given to or calculated by the gun designers. The 
gun has to withstand these internal ballistics 
to produce in the projectile the required 
external ballistics. 

From that moment the project is entirely one 
of mechanical engineering— it is, in fact, the 
only problem, and is tackled by a team of users 
and .designers of proved experience, A team, 
too, that is well abreast of the times. 

No, the need is not for someone of engineering 
ability to advise on a specialised job, of which 
he has no previous experience. As we have 
already seen, a little learning is most dangerous 
in gun design. The need is for the user of proved 
technical experience to be at the elbow of the 
General Staff to advise as to ‘“‘ what the Service 
needs ’’ in the knowledge of what, with youth 
at the helm, the Service can and should have, 
i.e., something modern. 

Where is the Master-General of Ordnance ? 
Defunct, as has been our policy in weapons. 

Spes Metioris Afvt. 

June 25th. 


[May we suggest that our correspondent has 
rather missed our point ? We were contrasting 
the Government's addiction to science with its 
neglect of mechanical engineering. The ques- 
tion was a rhetorical one, used as an example 
of this contrast. What our correspondent says 
about the design of the gun and its carriage 
supports our argument as a whole.—ED., 
Tue E.} 








Sixty Years Ago 


Our FLEET aT ALEXANDRIA 


WRiTING in our issue of July 7th, 1882, we 
speculated concerning what effect the guns of 
our Fleet then assembled at Alexandria would 
have on the forts of that harbour if it were found 
necessary to bombard them in order to ensure 
the submission of Ahmed Arabi and his military 
following. For the third timesince the beginning 
of 1879 foreign warships had assembled at 
Alexandria, with the object of quelling 
threatened disturbances of the Khedive’s rule. 
In 1879 and 1881 French and British warships 
co-operated in the demonstration, but on each 
occasion they withdrew without firing a shot 
and without producing much impression on the 
unruly members of the Egyptian populace. 
In May, 1882, twenty-six warships, representing 
ten different nations, were sent to the port. 
Exactly one-half of them were British. Our 
force, consisting of the Channel Fleet under the 
command of Sir Beauchamp Seymour, com- 
prised the ‘‘ Alexandra,” “‘ Sultan,”’ ‘‘ Superb,” 
‘** Monarch,” ‘‘ Invincible,” ‘‘ Penelope,’’ “‘ In- 
flexible,’’ and ‘‘ Temeraire,” and five gunboats, 
including the “Condor.” The guns in the 
Egyptian forts were, we said, believed to be 
12-ton and 18-ton muzzle-loading weapons, 
purchased from this country in 1867, and subse- 
quently. We believed the armour of our ships 
was sufficient to enable them to face the fire of 
those guns with great confidence. As for their 
offensive power, we were satisfied that the 
18-ton and 25-ton guns with which most of our 
warships were equipped would be able to silence 
the forts. We thought, indeed, that one or two 
shots from the “‘ Inflexible,”’ which carried four 
80-ton guns, would be a sufficient warning 
to cause the forts’ defenders to give in without 
further expenditure of ammunition. We were, 
in short, quite sure that the guns of the ships 
would overcome the guns of the forts. .... On 





June 11th over 100 people, including an officer 
and two seamen, were massacred in the streets 
of Alexandria almost under the guns of our 
ships in the harbour. Subséquently, great 
activity was observed in the forts with the clear 
object of improving their resistance to attack 
from the sea. On July 10th Admiral Seymour 
sent an ultimatum to the Egyptian military 
commander to discontinue these preparations 
immediately and surrender certain of the 
batteries. The reply received was unsatis- 
factory, and at 7 a.m. on July 11th, the popula- 
tion and the foreign warships having been duly 
warned of our intentions, the British Fleet 
opened fire on the forts and earthworks, 








Regional Controllers of 
Production 


In the House of Commons on Tuesday, 
June 30th, Mr. Oliver Lyttelton, the Minister 
for Production, announced that the new 
regional organisation for production would 
begin its operations on Wednesday, July Ist, 
and that the following are the names of the 
Chairmen of the Regional Boards, who are also 
the Minister’s Regionai Controllers :—London 
and South-East, Mr. C. B. Colston, chairman 
and joint managing director of Hoover, Ltd.; 
Southern, Mr. John W. Howlett, chairman and 
managing director of Wellworthy Piston Rings, 
Ltd.; South-Western, Mr. H. I. C. Rogers, 
joint managing director of Brecknell, Munro 
and Rogers (1928), Ltd.; Wales, Mr. Percy 
Thomas, Past-President, R.I.B.A., formerly 
Welsh Regional Controller, Ministry of Supply ; 
Midland, Colonel H. B: Sankey, managing 
director of Joseph Sankey and Sons, Ltd.; 
North-Western, Mr. Loris E. Mather, M.I. 
Mech. E., chairman and managing director of 
Mather and Platt, Ltd.; Scotland, Mr. Lewis J. 
B. Forbes, A.M. Inst. C.E., M.I.E.E., managing 
director of Triplex (Northern), Ltd.; Northern, 
Viscount Ridley, Director of Producer Gas 
Vehicles in the Ministry of War Transport, 
director of Consett Ironworks, Ltd., and the 
L.N.E.R.; East and West Riding, Mr. Charles 
H. Crabtree, chairman and managing director 
of R. W. Crabtree and Sons, Ltd.; North 
Midland, Mr. Harold H. Berresford, managing 
director of Staveley Coal and Iron Company, 
Ltd.; Eastern, Mr. H. Weston Howard, 
managing director of Hayward Tyler and 
Co., Ltd. Speaking further on the con- 
stitution of the Executive Committees, Mr. 
Lyttelton said that he had received deputa- 
tions representing the Federation of British 
Industries, the British Employers’ Confedera- 
tion, and the Trades Union Congress, which 
had expressed the unanimous opinion that the 
Vice-Chairmen of the Boards should be members 
of the Executive Committee. He had con- 
sidered these representations, and, with the 
full agreement of his colleagues, had decided 
to appoint the Vice-Chairmen as members of 
the Executive Committee forthwith. 
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Towards the Financial Engineer 


By W. F. KISSACK, A.C.A. 


AY I—as a student of the broader 

aspects of finance—express approval of 
Mr. I. V. Robinson’s opinion that engineers 
are “... just the class who should under- 
stand the situation and not be side-tracked 
by the suggestion that finance is a compli- 
cated question—to be left to the experts, 
the bankers and the financial houses.’’* 

That we need a revised financial organisa- 
tion and technique is certain. Both this new 
organisation and new technique must be con- 
ceived and developed on the basis of certain 
clear-cut principles and statements, the 
more important of which are :— 

(1) The real productivity factors are 
brain power, man power, machine power 
and natural resources. 

(2) In order to assist the production, 
distribution and consumption of goods, 
services and capital assets, we have 
invented a device of book entries, tickets 
and metal coins which we have named 
Finance. 

(3) There is no such thing as financial 
security, or the- strength of financial 
resources. Security and strength can only 
reside in realities—never in the degree of 
efficiency of a bookkeeping device. 

(4) A financial crisis is, above eveéry- 
thing else, a manifestation of failure on the 
part of the men who direct the financial 
operations. 

(5) The task of those men is to exercise 
their technical skill in such manner that 
when economic action (big or small, pro- 
ducer or consumer) is desirable in the 
interests of the community, and the real 
productivity factors are there, that money 
(i.e., mobile purchasing power) is also there. 
That, all that, and nothing else but that. 

(6) The monetary profit motive (and 
salary and wage motive) must be replaced 
by a real reward motive (shelter, food, 
defeat of the enemy, promotion, freedom 
of leisure hours, &c.), in which the recipient 
clearly understands that the money he 
receives is only part of a useful ticket-cum- 
bookkeeping device, which can be regu- 
lated by human will. 

Already we are catching glimpses of the 
truth of Mr. Robinson’s assertion. But if 
we go further and contrast the organisation 
and technique needed to operate the financial 
invention understood in its true function, 
with the existing organisation and technique 
built up on the conception that money is a 
form of wealth, then the case for financial 
operatives who are engineer-minded, as 
opposed to custodian-minded, is striking. 

It may be wondered why more attention 
has not been paid to that point by pro- 
fessional economists. There are, to my mind, 
two main reasons :— 

(1) In seeking a financial remedy to 
our economic troubles, economists have 
focused too much attention on impersonal 
schemes, systems and formule, and not 
enough on the attitude of mind and the 
organisation of the men who operate the 
financial mechanism. 

(2) The economists’ approach to the 
study of the financial invention has been 
mainly static, instead of dynamic. 

I develop briefly those two conclusions, each 
in turn, below. 
DEFECTS IN ORGANISATION 
It may be said—in so far that it is possible 
* Tue ENGINEER, September 12th, 1941. 














to generalise in the matter—that since 1925 
the country’s financial policy has been decided 
by the Treasury and put into effect by the 
Bank of England through the intermediary 
of the Big Five. But those major institu- 
tions, together with the individual building 
societies, insurance companies and other 
financial units, still operate in many instances 
as distinct entities, each striving for indi- 
vidual success within its own sphere. It is 
no untruth to say that the brain power 
of a large section of the accountancy pro- 
fession to-day is pitted, not against Hitler, 
but against the brain power of the Inland 
Revenue ; the intricate E.P.T. texts and 
computations provide the opportunity for a 
strenuous battle of wits,.in which each side 
strives to the utmost to save money from 
the other side. 

The traditional conception that money- 
making is an end in itself has smoke-screened 
the necessity of a team spirit and unity of 
command in the financial organisation of the 
nation. A comparison between the structure 
of our military and financial organisations 
is helpful in drawing attentidn to the defi- 
ciencies which are bound to result from this 
absence of esprit de corps :— 


(a) What results could we expect from 
the Army if, for instance, the men serving 
in the artillery, in the infantry and in the 
Service Corps had separate ideas of their 
own, and set about their operational tasks 
accordingly ? 

(6) Comparing—at the lower end—the 
different financial units with the specialised 
Army units, and—at the top end—the 
economists with the military strategists, 
we are struck by the non-existence of a 
Financial General Staff, as a counterpart 
to the military Operational Command. 
The Bank of England or the Treasury are, 
indeed, far from “fulfilling such ‘a functiom 


Before dealing with the aptitudes and the 
type of mind required in the individual 
operative, it is’ necessary to consider the 
second conclusion 


THE Dynamic APPROACH 


The outstanding feature of the financial 
invention is the flow of purchasing power. A 
brisk traffic of goods and services towards 
ultimate consumption depends to a large 
degree on the skill exercised in circulating 
adequate purchasing power. 

The orthodox approach to finance is static, 
fragmentary and superficial. It speaks, not 
of circulation, but of equilibrium. The com- 
mercial application of classical financial 
doctrine is symbolised in the balance sheet. 
Bazed on the conception that money has 
value (whether dear or cheap is a matter of 
degree inside a wrong principle), orthodox 
practice has also been sadly influenced by 
what may be termed the ‘‘ Maginot complex.” 
Those proud references to the “ unassailable 
strength of our financial position’ in the 
annual speeches of some financial (as distinct 
from technical) leaders of industry can be 
unpleasantly associated with the decayed 
doctrine which has meant disaster upon 
disaster for us in the military field. 

Progressive thought has for some years 
been focused on conceiving the fourth dimen- 
sion—4.e., movement through space and time 
—as a basic operating element. As might 
be expected, this idea originally found ex- 
pression in the works of great thinkers. 
The Impressionists were inspired by it ; the 





landscapes of Monet, for instance, convey 
the impression, not just of trees, but 
of the wind in the trees. From art, the notion 
spread to science and other spheres. Present- 
day biology is essentially a science of the 
change of form in natural life. The Nazi 
High Command’s conception of the 
Wehrmacht is that of a curtain of fire which 
advances. 

The specialised progress engineer, who is 
concerned with moving as distinct from 
making, becomes a key technician in the 
different spheres of human activity. The 
process is the basis, the background on which 
plans and action are formulated. 

It is likely that this school of thought will, 
sooner or later, invade and dominate the 
sphere of financial activity. The old idea 
that banks are solid fortresses of wealth will 
slowly make room for a conception of bank- 
ing as a network of purchasing power stations 
and sub-stations, in which the Central Bank 
is the generating and supervising centre. 
Bank operatives will gradually develop into 
specialists at circulating money in such 
manner that adequate quantities of this 
purchasing “‘ juice’ reach the right places 
at the right time. These banking technicians, 
with their price controlling, auditing, fiscal 
and other financial colleagues, will in all 
probability grow into a national organisation 
of financial engineers, acting as a public 
service. 

Then, and then only, will the shoe manu- 
facturer be able to concentrate, not on 
making profits, but on making shoes. The 
farmer will concentrate on tilling the land 
and breeding stock, and the civil servant (a 
very different fellow to the money-saving 
bureaucrat) on public administration in 
terms of action. The dividing line will no 
longer be drawn between capital (partly 
wealth, partly money) and income, but 
between wealth (real things) and money.t 

It is certain that we shall never get very 
far by tinkering our way along with Acts of 
Parliament, post-war credits, and other types 
of legal formule. It is true, of course, that a 
static legal foundation must exist, but it 
must be simple—a framework in general 
terms. Success in financial operations must 
depend to a large degree on freedom of action 
being granted to the qualified technicians. 
What, therefore, is néeded in finance—above 
all else—is operatives with the right attitude 
of mind and the proper training. Tuition and 
research might profitably be directed towards 
creating the right type of financial tech- 
nician, rather than producing a spate of 
schemes, plans, blue prints, &c. 


Man AND MOVEMENT 


The broad conclusion to be reached is that 
our approach to finance, instead of remaining 
three-dimensional and impersonal, must 
become four-dimensional and more man- 
minded. 

Incidentally, that way of thinking allows 
a clearer sense of perspective in the approach 
to many a topical problem. The vexed 
question of nationalisation is a case in point. 
It is gradually dawning upon people that 
what really matters is not the way things are 
owned, but the way things are run. Owner- 
ship—whether private or public—is a static 
and passive affair, the intrinsic importance 
of which is usually overrated. The Royal Air 
Force, for instance, is nationalised—and 
rightly so, from a functional viewpoint— 
but it is apparent to everyone that its success 
truly depends on the fibre and technical skill 
of the.pilots and other personnel, and on the 





¢ Ic may be said, without ames t the statement 
in his article, that the a of this 
revised principle would sevokenionise inter alia—our 
present accounting technique. 
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performance of the machines. Here again, 
by the way, we meet this'same theme, 
“man and movement,” the basic operating 
principle common to all forms of purposeful 
activity. 

In stressing certain wider implications of 
this polytechnic evolution, I have en- 
deavoured to make it clear that the financial 





engineer of to-morrow must not be conceived 


in isolation. Rather must he be imagined in 
relationship to a movement which is springing 
up in the arts, industries and professions, a 
movement which, in the words of Dr. 
V. A. Demant,{ “signifies an attempt on 
the part of professional men to inquire into 
the real human and physical significance of 
their activity, to see its purpose in, as it 
were, the scheme of the universe.”’ 
*& 








Cement Plant for Shasta Dam 





HE construction of the Shasta dam at 
Redding (Calif.) called for 6,000,000 bbl. of 
low-heat Portland cement, a quantity sufficient 
to keep a mill continuously active for a number 
of years. 

Contractors are generally situated near the 
building site, but the Permanente Corporation 
had neither quarry nor plant in the vicinity. 
Previously it had explored certain raw materials 
near Permanente Creek, which is about 12 miles 
due west of San Jose (Calif.) and near enough 
to the dam. Suitable deposits of limestone and 
clay were found, and it was decided to build a 
mill and to develop the site. Having procured 
the cement contract, the Corporation was 
given no more than eight months to build and 
start deliveries of cement. Within this very 
short space of time the Corporation had to 
design and construct a mill, install the 
machinery, most of which had to come from 
the east, and get itself ready for shipment at a 
specified daily rate. This task was accom- 
plished under the direction of Harry P. Davis, 
and deliveries started promptly at the time 
required by the contract. 

The rock is excavated by the open strip 
mining process. An electric shovel which is 
fitted with a 5 cubic yard bucket and is equip 
with a D.C. adjustable voltage system of 
control is used. The quarried rock is conveyed 
through an intricate system of semi-portable 
and fixed hoppers and conveyors to a jaw 
crusher at the quarry. There is a three-section 
belt conveyor, 36in. wide and nearly a mile 
long, for carrying the crushed rock to storage 
piles located near the mill. This three-section 
conveyor travels at a speed of 500ft. per 
minute and its capacity for all three sections is 
1000 tons per hour. Each of the sections is 
operated by a 200 H.P. wound rotor, induction 
motor equipped with a thrust or holding brake 
and magnetic control. The motor at each 
section is geared to the pulley at the uphill 
end of the conveyor. The weight of the rock 
load operating over the downhili sections pro- 
duces an overhauling effect on the induction 
motors. These operate as induction generators, 
continuously controlling and braking the con- 
veyor movement. It is estimated that about 
300 kW of electric power is generated by the 
three main conveyor motors. This energy is 
absorbed by the mill and quarry distribution 
system and is equal to the energy needed to 
operate the 5 cubic yard shovel at the quarry. 
Thus the movement of the rock to the mill 
furnishes enough energy to excavate additional 
rock and to continue the main conveyor rock 
movement. 

From the main conveyor, after travelling 
through a screen and short secondary con- 
veyor, the rock is discharged on to an outdoor 
pile situated inside @ small ravine with an esti- 
mated eapacity of 550,000 tons, or 11,000,000 
cubic feet, of cement rock. From the storage 
pile the rock is carried by other conveyors 
through various screens to cone crushers. Here 
the rock is reduced to various dimensions 
according to its different uses. These secondary 
crushers have a separate position outside the 
main building. The crushed rock is then carried 
to a storage bin, which is situated next to the 
main grinding mill. 

The building containing the main grinding 
mill has been designed to obviate unnecessary 
handling; it is compact and its arrangement 


assists operating supervision. There are major 
units for both raw and finish grinding, which 
are housed in one large building, 280ft. long, 
132ft. wide and 75ft. high to the eaves. Inside 
this one building twelve large ball and tube mills 
operate, as well as four classifiers and three 
power-driven air compressors. Three kilns 
are closely adjacent to this mill at a somewhat 
higher elevation. From the storage bins 
(there are two, holding 8000 cubic feet each) the 
dry crushed rock passes through automatic 
weighing machines and is then fed to the 
primary ball mills, which operate in con- 
junction with classifiers. Each of these mills 





is driven by a full-voltage-started high starting 


torque, 500 H.P., 180 r.p.m., 2300-volt, three- 
phase, 60-cycle, synchronous, motor, which is 
directly coupled to the mill pinion without 
magnetic clutch. : 

The output of the primary mills consists of 
slurry, which is pumped to another set of 
grinding mills which also operate in conjunction 
with classifiers. Each of these two secondary 
ball mills is driven by motors identical to those 
driving the primary mills and operate in the 
same way. * 

From the secondary mills the material moves 
in different ways depending on the type of 
cement being manufactured. Ultimately it 
is pumped into two large thickener tanks, which 
are 150ft. in diameter. The slurry is then 
carried to blending tanks, where it is mixed 
with ground wet clay. This clay is pumped 
separately into the blending tanks after having 

t In a letter to The Accountant, June 6th, 1942. 











first been pulverised and then ground by two 
tube mills. Clay is stored in tanks 80ft. in 
diameter. The clay grinding tube mills are 
driven. by motors identical with the others, so 
the mill possesses in its raw grinding depart- 
ment a total of six 500 H.P. high torque syn- 
chronous mill motors. After blending the 
slurry is pumped into special tanks, 80ft. in 
diameter, to await burning in the kilns. 

There are three 3500-bbl. kilns, 12ft. in 
diameter. One of these kilns is 450ft. long and 
the two others 464ft. long each. Each kiln has 
seven riding rings and weighs about 1,500,000 Ib. 
The slurry fed into the upper end of the kilns 
is dried by contact with hot gases, and in passing 
through the kiln to the lower firing end its 
temperature increases. 

The clinkering or burning of the slurry is the 
next process, and in the case of the 450ft. kiln 
takes place at a lower elevation and is thence 
carried to a rotary cooler. In the other two 
kilns small chambers fastened to the outside 
of the firing ends of the kilns provide the 
cooling effect. The clinker must pass through 
these chambers to be cooled. Natural gas is 
used as fuel and is fed into the kilns through a 
single pipe inserted in the centre of the kiln at 
the firing end: For combustion air is fed into 
the kiln adjacent to the gas burners. There is 
also a large draught fan attached to the feed 
end of each kiln for drawing the combustion 
gases through. Elaborate control panels which 
operate the kilns are situated at the firing ends. 
At the control stations-eombustion air is regu- 
lated through the movement of various dampers, 
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Five CuBic YARD ELECTRIC SHOVEL 


the quantity of fuel burned is also regulated 
and the rotation speed of the kilns adjusted. 
Maximum speed of each kiln is 1 r.p.m., but 
this can be reduced to about one-third of that 
speed by remote control. To conform to the 
speed at which the kilns rotate the speed of 
the kiln feeding mechanism is automatically 
adjusted by means of an electrically connected 
synchronous drive arrangement. 

The last kiln to ‘be installed is of ‘special 
interest. It is driven by a 200 H.P., 440-volt, 
three-phase, 60-cycle, adjustable speed motor, 
providing a speed adjustment range of three to 
one. Its control provides for speed adjustment, 
start, stopping and, like the other kilns, is 
regulated from the control panel situated at 
the burning end of the kiln. Its motor is 
situated near the centre and is connected to the 
kiln gearing through a reduction gear. This is 





said to be the largest A.C. brush shifting 
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adjustable speed motor driving a cement kiln 
operating in the United States. The large fan 
at the feed end of this kiln is driven by a 
150 H.P., 550-volt, three-phase, 60-cycle, 
squirrel-cage induction motor, which is pro- 
vided with an extended shaft, cxtboard bearing, 
base and rails for connection to the fan through 
a silent chain drive. 

The cooled clinker passes to the clinker 
storage in the finish mill bins, where it is ready 
for the finish grinding. From these bins to the 
finish mills the clinker moves through automatic 
continuous weighing machines. The finish 





installed above the mills. Each of these sepa- 
rators is driven by a 40 H.P., 440-volt, three- 
phase, 60-cycle, brush-shifting, adjustable-speed 
A.C. motor, providing a speed range with a 
ratio of three to one. The motors are con- 
nected to the separators by a V belt and are 
provided with a pilot motor mechanism for 
remote electrical speed adjustment. 

Finally, the finished cement is conveyed by 
pumps to storage silos. There are twenty- 
seven silos and sixteen store bins with a total 
storage capacity of 500,000 bbl., or forty days’ 
production of finished cement. Arrangements 





BELT CONVEYOR BETWEEN QUARRY AND CEMENT PLANT 


fine grinding is done in four tube mills, each 
about 8ft. in diameter and about 40ft. long. 
Two of these units operate in conjunction with 
smaller separately driven ball mill units, called 
preliminators. Each of the tube mills is driven 
by a 100 H.P., 180 r.p.m., 2300-volt, three- 
phase, 60-cycle, full-voltage-started, high-torque 
synchronous mill motor. All four motors are 
identical and all are connected to mill pinions 
without magnetic clutches. The two pre- 
liminators are each driven by 500 H.P. syn- 
chronous motors. 

Two of the tube mills have air separators 





are made for the separate storage and identifica- 
tion of various grades and-kinds of cement 
which may be manufactured at different times 
for different purposes. 

The pack house and bag house are adjacent 
to the storage silos ; thus, facilities are available 
for packaging before shipment, when required, 
or shipment of bulk cement drawn directly from 
storage. : 

Both silos and pack house are served by 
standard-gauge railway tracks, over which 
trains run into a railway interchange yard, 
where cement trains are made up to be pulled 








THE THREE ROTARY 





KILNS 





to Shasta dam. Arrangements also exist for the 
ready loading of finished, packaged. cement for 
shipment by lorry. 

The rated output of the plant based on 
burning capacity is 10,500 bbl. of cement per 
day. To ship cement from the plant by rail at 
a rate corresponding to this capacity reqttires 
the movement of thirty-five standard fully 
loaded 300-bbl. cement cars from the plant 
each twenty-four hours. 


, 








Institute of British Foundrymen 


Ar the annual general meeting of the Insti- 
tute of British Foundrymen, held in London on 
Saturday, June 20th, 1942, Major R. Miles, 
M.Eng., was unanimously re-elected President 
for 1942-43. Major Miles is managing director 
of Head, Wrightson and Co., Ltd., Thornaby- 
on-Tees. Mr. D. H. Wood, of the Constructional 
Engineering Company, Ltd., Birmingham, was 
re-elected Senior Vice-President for 1942-43, 
and Mr. D. Sharpe, managing director of Walter 
MacFarlane and Co., Ltd., Saracen Foundry, 
Glasgow, was elected Junior Vice-President for 
1942-43. 

Following the annual meeting, the E. J. Fox 
Gold Medal, 1942, was awarded to Mr. P. H. 
Wilson, assistant managing director (technical) 
of the Stanton Ironworks Company, Ltd., for his 
work in the development of the centrifugal 
casting process for the production of cast iron 
pipe. The presentation to Mr. Wilson was 
made by Mr. E. J. Fox, who is about to retire 
from the managing directorship of the Stanton 
Ironworks Company, Ltd. 

The Oliver Stubbs Gold Medal for 1942 was 
awarded to Mr. 8. H. Russell, Past-President 
and Honorary Treasurer, in acknowledgment 
of the educational awork which he has under- 
taken for many years as Chairman of the City 
and Guilds of London Institute Advisory Com- 
mittee ; the contributions which he has made 
to the discussions on papers at branch meetings ; 
his work as Honorary Treasurer of the Institute ; 
and his Chairmanship of the Organisation Com- 
mittee responsible for drafting the proposed 
new rules. Mr. 8S. H. Russell is managing director 
of S. Russell and Sons, Ltd., Leicester. 

The Meritorious Services Medal for 1942 was 
awarded to Mr. 8. W. Wise in recognition of the 
considerable service which he has rendered to 
the Institute during thirty years of member- 
ship. Mr. Wise has been Registrar of the New- 
castle Branch and a Vice-President of that 
Branch; he was an examiner for the John 
Surtees Memorial Examinations, and for the 
past sixteen years has been Honorary Secre- 
tary of the West Riding of Yorkshire Branch. 

The Fifth Edward Williams’ Lecture, entitled 
‘** Foundry Team Work,” which had been pre- 
pared by Dr. H. W. Gillett, editorial director 
of Metals and Alloys and chief technical adviser 
to the Battelle Memorial Institute, Columbus, 
Ohio, U.S.A., was presented on behalf of the 
author by Mr. J. G. Pearce, M.Sc., M.I. Mech. E., 
M.I.E.E., F. Inst. P., Director of the British 
Cast Iron Research Association. 

After the presentation of the lecture, a 
luncheon was held and in the afternoon the 
following papers were presented and discussed : 
‘* The Production of Uniform Steel for a Light 
Castings Foundry,” by C. H. Kain and L. W. 
Sanders; ‘‘ Arma Steel: Its Manufacture, 
Control, and Applications,” by Carl F. Joseph ; 
“The Substituting of High-duty Grey Iron for 
Steel Castings,” by J. Blakiston, A.I. Mech. E.; 
Reports on Low-tin and Tin-free Bronzes and 
Brasses by the Non-ferrous Sub-Committee of 
the Institute’s Technical Committee. 








To Warcu Fur. Consumption.—A body, which 
is likely to be followed by others, has been set up 
under the name of the North Wales Fuel Efficiency 
Committee. It has been charged with the responsi- 
bility of ensuring that fuel is used efficiently by 
industrial undertakings throughout the six North 
Wales counties. Every works in the area making 
use of coal will have its fuel-using equipment, 
together with its steam utilisation methods, care- 
fully investigated. To facilitate the work, a series 
of specialised panels of engineers has been appointed 
and the various industries have been grouped. 
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Two-Stroke Two-Shaft Opposed- 
Piston Oil Engine 


N the Sulzer Technical Review of December 

3lst, 1941, which has just reached us, an 
interesting account is given of the firm’s recent 
experiments in the supercharging of two-stroke 
oil engines and some new types of engines which 
have been designed and built as a result of these 
experiments. As early as 1912 the Sulzer 
principle of extra-charging was introduced, by 
which, after the normal process of scavenging 


Fic. 1—EXPERIMENTAL FREE-PISTON POWER GAS GENERATOR 


was finished, the cylinder was slightly super- 
charged to the pressure of the scavenging air by 
admitting further air through an upper series of 
ports. In special cases, such as peak load and 
emergency plants, the degree of extra-charging 
was increased during the overload periods. By 
such means the extra-charging pressure was 
raised to about 1-2 to 1-4 atmospheres, giving 
an inerease{in output of from 10 to 30 per cent., 














Fic. 2—1370 B.H.P. SUPERCHARGED TWO-STROKE Olt. ENGINE 


compared with an engine working without 
extra-charging. 
EXPERIMENTAL WoRK 

Further experiments which were carried out 
with engines of the two-stroke type showed that 
supercharging can: be carried up to 5 or 6 
atmospheres and effectively used, with a recipro- 
cating scavenging air pump or a rotary air com- 


pressor, which can be|’ 


driven either from the 
engine shaft or by an 
exhaust gas turbine. 
In the case of high 
supercharging a degree 
can be reached where 
the power delivered by 
the oil engine and the 
power absorbed by the 
supecharging com- 
pressor become equal. 
In such an installation 
the turbine may be 
uncoupled from the oil 
engine and from the 
compressor without the 
energy of the whole 
system being thereby 
disturbed, the effective 
output of the whole 
plant thus correspond- 
ing to the output of the 
exhaust turbine. In 
such a plant the unit, 
composed of the oil 
engine and the com- 
pressor, serves exclu- 
sively to supply exhaust 
or “ power gas”’ and no 
longer delivers any 
mechanical energy, that 
task devolving on the 
exhaust turbine. This 
type of plant has been 
designated as a power 
gas generator, and such 
plants have been the 
object of study and 
research in the Sulzer 
works for possible uses as traction units 
and special ship propulsion installations. Along- 
side the oil engine and compressor and the 
separate exhaust turbine, the power gas generat- 
ing process can be effectively worked with free- 
piston power gas generating plant, in which 
each of the opposed pistons of an oil engine is 
coupled direct to an air compressor piston, 
which compresses the scavenging and charging 





Fic. 3—692 











B.H.P. SUPERCHARGED SINGLE-CYLINDER ENGINE 


air, no crankshaft being needed, as the pistons 
are simply linked together in a manner to ensure 
their running symmetrically. In Fig. 1 we 
show a Sulzer experimental free-piston power 
gas generator on the test bed at Winterthur. 

The subdivision of two-stroke supercharging 
may be conveniently summarised in accordance 
with the following table :— 





Supercharging 
pressures 
(abs.). 


Process. Characteristics. 





1-0 to 1-7 atm.| Extra-charging | Supercharging with- 


(14 Ib, to 24 Ib. out exhaust gas 
per sq. inch - turbine 

1-5 to 1-7 atm.| High super- | Supercharging with 
(201b. to 241b.| charging a reciprocating 


pump and with an 
exhaust gas turbine 
coupled to the en- 
gine. Supercharg- 
ing with a coupled 
charging set 
5 atm. (70 Ib, per} Power gas pro-| Supercharging with 
sq. inch) andj cess independent ex- 
more haust turbine and 
possibly with a pre- 
compressor 


per sq. inch) 











Based on the experimental work and studies 
we have referred to and on the theoretical 
investigations of the remaining thermodynamic 
problems, also taking into consideration the 
manufacturing processes and constructional 
elements and economic considerations such as 
price, weight, and space required, Sulzer 
Brothers several years ago teok up the process 
of two-stroke high supercharging to which we 
have referred in the above table. 

The first work was to design and build an 
experimental engine in order to check the 
relations, which had been theoretieally deter- 
mined, by further running tests. The first tests 
to be made were confined to the oil engine alone, 
the influence of the exhaust gas turbine being 
imitated by using a throttle orifice. Air needed 
for the scavenging and charging was taken from 
the compressed air system in the shops, and 
was heated up to the temperature correspond- 
ing to the polytropic compression of the normal 
air compressor. The power was measured by 
means of an hydraulic brake. With this experi- 
mental engine, supercharged to 2 atmospheres 
absolute, a mean effective pressure of 12 kilos. 
per square centimetre was attained with an 
absolutely clear exhaust. It was further found 
that this effective pressure could be maintained 
for a considerable length of time without any 
difficulty. This refers to the engine alone, with- 
out considering the work done by the turbine 
and the power absorbed by the air compressor, 
which, as already mentioned, approximately 
balanced one another. During a special test, 
which was undertaken later on another engine 
with the same supercharging pressure, a mean 
effective pressure of as high as 13 kilos. per 
square centimetre was maintained for forty- 
eight hours. The engraving we reproduce in 
Fig. 7 shows the excellent state of the piston 
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after the conclusion of the test. It may be 
noted that in comparison with a non-super- 
charged two-stroke engine, the increase in 
output or mean effective pressure was 100 per 
cent. It will be clear that an increase of this 
order of magnitude could only be obtained after 


The experimental engine already referred to 
was again run with a supercharging pressure of 
3 atmospheres absolute, which allowed a mean 
effective pressure of 15 kilos. per square centi- 
metre to be maintained as long as desirable, 
with a perfectly clear exhaust. It was found 
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Fic. 4—1560 B.H.P. TWO-SHAFT OPPOSED-PISTON ENGINE 


all the constructional elements ofthe engine 
had been suitably adapted, both with regard 
to material and design, to comply with the 
increased stresses. It was, of course, stipulated 
from the beginning that the reliability of the 
highly supercharged engine should be in every 














Fic. 5—-END ViEW OF EXPERIMENTAL ENGINE 


respect equal to that of the non-supercharged 
e e. 

These favourable results clearly showed that 
the possibilities of two-stroke high supercharg- 
ing were by no means exhausted, and that the 
supercharging pressure could be still further 
increased by a suitable application of new 
experience, which had been gained from the 


that it was even possible to increase temporarily 
the mean effective pressure still further without 
the exhaust becoming visible. 

With high supercharging it was shown that 
the attainable mean effective pressure was not 
limited by the visibility of the exhaust—that is, 
by the combustion—the conditions of which 
had been improved by increasing the clearance 
space, but by the permissible heat stresses in 
the surfaces exposed to the combustion process. 
These stresses consequently determine the 
admissible quantity of heat introduced into the 
combustion process—that is, the degree of 








saturation of the fuel in the air charge—and, in 
turn, the mean effective pressure. By reducing 
the degree of saturation it was found possible 
to increase the degree of supercharging still 
further without exceeding the permissible heat 
load. This possibility was practically tested on 
the same engine, which, after increasing the 
clearance space, was run with degrees of super- 
charge increasing gradually up to 6 atmospheres 
absolute, raising the mean effective pressure 
gradually to 18 kilos. per square centimetre. 


New EnaGrine DEsIGNS 





experiments. . 


obtained with the engine above referred to, the 
construction of a new engine supercharged up 
to 2 atmospheres absolute was put in hand, the 
design corresponding to the requirements which 
are generally met with in traction schemes, but 
having in mind other uses, such as peak load, 
standby, and emergency electric supply services. 
As the aim of the design was to obtain an engine 
with as high an output density as possible, an 
opposed-piston arrangement of cylinders was 
adopted. A view of the unit is reprodueed in 
Fig. 2. In order to suit the space for which it 
was intended, four horizontally arranged 
cylinders were used, each of which was fitted 
with two diametrically opposed injection 
nozzles. The exhaust gas turbine was over- 
hung and was coupled direct to the exhaust 
manifold. The output “of the engine is 
transmitted to the crankshaft through spur gear- 
ing. The scavenging and charging air is 
supplied by a reciprocating air compressor direct 
coupled to the engine crankshaft. 

The principal dimensions of the new engine 
are given in the following table :— 








Based on the excellent results which were 


Number of cylinders ... Four 
Cylinder bore Se) os 190 mm. 
Piston stroke 2 x 300 mm. 
Running speed 750 r.p.m. 
Piston speed... ... ... ... 75m. per sec, 
Design output (one-hour 
rating) een diene. .cesdccieus, © SOURED Ruane 
Mean effective pressure at one 
hour rating, including tur- 
y oie and compressor... ... 12 kilos. per sq. cm. 
‘uel consumption... . 158 , or 
. e 0-38 Ib., per 
BLH.P.-hour 


The curves given in Fig. 6 show the fuel con- 
sumption, speed, charging pressure, and mean 
effective pressure of the engine as a function of 
the load, when working according to the pro- 
peller law. For the sake of simplicity, the 
exhaust gas turbine was built as a single-stage 
machine, but by adopting several stages, it is 
pointed out, the efficiency of the turbine could 
be. increased, thereby improving still further 
the fuel consumption and the output of the 
whole set. The engine we have described was 
tested out in industrial service in the Sulzer 
works for over 1000 hours, and it was shown 
that the newly designed constructional elements 
were able without difficulty to comply with all 
the conditions which were stipulated. The 
mechanical transmission of the energy between 
the exhaust turbine and the engine crank shaft, 
never gave rise to any trouble, while even in 
periods of severe cold the“engine started easily. 
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FIG. 6-PERFORMANCE CURVES OF 1370 B.H.P. ENGINE 


This new Sulzer engine, it is claimed, repre- 
sents the first practically usable realisation of 
a two-stroke supercharged engine with a built- 
in exhaust gas turbine, enabling such high 
mean effective pressures to be attained. With 
regard to design, it is pointed out that the 
coupling of the engine crankshaft to the exhaust 
turbine, which runs at a speed of about fifteen 
times as fast, involved the use of plone care 
in order to prevent possible trouble arising from 
critical speeds. By inserting an intermediate 
flexible member these were kept down well 
below the minimum no-load speed, so that no 
critical speeds had to be run through in normal 
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operation. In addition, a slip coupling, designed 
in such a manner that it could slip only when a 
certain maximum torque was exceeded, was 
fitted as a vibration damper... Practical service 
with these devices showed, we understand, that 
the oscillation problems arising from this par- 
ticular mechanical transmission can be com- 
pletely solved by the device adopted. It is 
possible that in some instances the flexible 
member and slip coupling may be conveniently 
replaced by an electro-magnetic or hydraulic 
coupling, or some form of electric drive may be 
chosen. The mechanical coupling was, how- 
ever, chosen as giving the best efficiency, and 
therefore the lowest fuel consumption. 

In order to test the suitability of high-pressure 
supercharging in the region of 2 to 6 atmospheres 
absolute, with high-speed working, a further 
experimental engine—see Fig. 5—was built, 
having ¢eylinders with a bore of 120 mm. and 
150 mm, stroke, and intended to run at first at 
a speed of 1500 r.p.m. In spite of the unusually 
high speed, this new design of engine easily 
reached the mean effective pressures attained 
with the former experimental engines. These 
were 12 kilos., 15 kilos., and 18 kilos. per square 
centimetre when supercharged to 2, 3, and 6 
atmospheres absolute respectively, the fuel 
consumption range varying from 180 to 190 
grammes per B.H.P.-hour at a speed of 1500 
r.p.m. These figures hold good for the engine 
alone, and the output of the turbine and the 
power absorbed by the air compressor are not 
considered, for, as previously mentioned, they 
practically balance each other. In later tests 
with the same engine the speed was raised to 
2400 r.p.m., which corresponds to a piston 
speed of 12 m. per second. 

Other tests were carried out on a single- 
cylinder, single-piston engine, having a bore 
of 420 mm. and a stroke of 500 mm., which 
when supercharged to 2 atmospheres absolute 
developed 692 B.H.P. at 450 r.p.m., with a 





Reciprocating 
Compressor 
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mean effective pressure of 10 kilos. per square 
centimetre, \ This experiment showed that the 
output increases up to this limit in practically 
direét proportion to the degree of supercharging, 
thus confirming the results that had been 
obtained with engines of smaller cylinder bore 
in the same field. In this connection it may be 
stated that in single-piston engines of large 
cylinder bore, scavenging can be effected as 
perfectly as in normal engines, provided that 
suitable measures are taken. The adoption of 
high supercharging for such engines must, of 
course, take into consideration details of design, 
which demand that in all sizes and types of 
engine the design is suited to the higher ignition 
pressures adopted and the resulting higher heat 
stresses. 


New Design oF Two-stRoKkE, Two-SHAFTr 
ENGINE 


The extension of high supercharging to two- 








stroke engines of new design was shown to be 
both adaptable and effective, and it seems as if 
a wide range of new possibilities are opened for 
this new prime mover. It is likely that, on the 
one hand, there will be a reduction in price, 
weight, and the amount of space required for a 
unit of given output, while, on the other hand, 
the output range will be extended and the fields 
of useful application widened. In recognition 
of this new development and its implications, 





FIG. 7—PISTON AFTER 48-HOUR OVERLOAD 
Test 


the firm of Sulzer Brothers, of Winterthur, has 
gradually started to modify the designs of its 
single-piston engines of medium-sized and large- 
bore cylinders to suit the new requirements of 
two-stroke supercharging. Simultaneously with 
this work, the company has designed a new type 
of oil engine—see Fig. 4—-which has allowed a 
far-reaching utilisation of the possibilities 
offered by the high supercharging process, 
which was worked out on the experimental 
engines to which we have already referred. The 


Al Bl 





Stroke 225 mm 


AJ 


FiG. 8—SECTIONS OF EIGHT - CYLINDER 2750 B.H.P. TwoO-SHAFT OPPOSED - PISTON ENGINE 


new type of engine is of the two-shaft, opposed- 
piston type, with the following principal dimen- 
sions :— 





Number of cylinders ...... Six 
Bore of cylinders ... - «+ 180mm. 
Piston stroke... 2 x 225 mm. 
Piston speed... ... 6-375 m. per sec. 
Running speed... ... 850 r.p.m. 
Supercharging pressure... 2 atm. abs. 
Designed output, one-hour 

rating ste. aco vox, LOCO REL. 


The engine is built in such a way that it can 
be supercharged experimentally with 6 atmo- 
spheres absolute, thus raising its output to 
2340 B.H:.P., and further reducing its specific 
weight. By removing the two exhaust gas 
turbines ‘it can also be used as a power gas 
generator unit. In that case its output would 
be limited to supplying, alone or with other 
units, the power gas requiréd for driving an 


we show the general outlines of a similar eight- 
cylinder engine, which has a designed one-hourly 
rating of 2750 B.H.P. when running at 1000 
r.p.m. and supercharged to 2-5 atmospheres 
absolute. 

The introduction of the supercharged two- 
stroke oil engine into practical service will, the 
makers state, as in the case of other novel 
designs, only take place gradually. Drawings, 
however, reproduced in the Review show clearly 
the applications of such engines for electric 
power stations, marine propulsion, and other 


purposes. 








The “‘ Glo-Pass” System 


TuE difficulty of inspecting many passes at 
night, without holding up the entry or exit 
of workers, is a problem that has been over- 
come by using the ‘ Glo-Pass’’ system, 
invented by Colloidal Research Laboratories, 
Ltd., 66-70, Petty France, London, 8,W.1. 
By means of this system it is claimed to be 
possible to ensure completely against any 
unauthorised person gaining access to a 
building by means of a forged pass. The system 
simply entails the coating of a pass with trans- 
parent lacquer. This lacquer is invisible in 
ordinary light, but when the pass is brought 
under a “ black light,’’ whatever may be on the 
pass shows up brilliantly. The lacquer, being 
transparent, does not obscure print, photo- 
graphs, signatures, numbers, &c., which are 
on the pass. Directly it passes out of the 
“black light ’’ the glow ceases. The “ black 
light ’’ by which the passes are activated con- 
sists of a lamp enclosed in a small box placed 
behind or above the pass examiner’s head, and 
from approximately l10ft. away a sufficiently 
dispersed beam of invisible light is thrown to 
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allow a double file of employees to be indentified 
simultaneously. Close scrutiny of individual 
passes is unnecessary; any difference in the 
glow is detected immediately. The lacquer used 
is a special transparent fluorescent liquid which 
dries immediately on application. Imme- 
diately it is placed under the “ black light ”’ it 
attains its maximum brilliance, but on passing 
out of the beam it is extinguished at once. This 
characteristic differentiates it from substitute 
materials that might be used, such as the 
sulphides, on faked passes or badges. With 
them there is always a distinct afterglow. This 
is one speedy way of detecting a forged pass. 
Furthermore, the lacquer, when it comes under 
the “‘ black light,” gives a peculiar and charac- 
teristic tinge in its glowing, which, it is claimed, 
is extremely difficult, if not impossible, to 
imitate. 

The lacquer is supplied ready for immediate 





exhaust gas turbine. In the drawing—Fig. 8— 


application. It should be gently rubbed into 
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the face of the pass or badge with a clean rag. 
As it is quick-drying, there is no difficulty in 
treating many hundreds of passes, &c., in a 
short space of time. For purposes of security the 
lacquer supply should be kept in a special place, 
where it cannot be tampered with. Further- 
more, only the minimum of personnel, and those 
occupying responsible positions, should be 
allowed access to it and the use of it. Colloidal 
Research Laboratories, Ltd., are also prepared 
to arrange for the special treatment of passes, 
&c., for their clients, whenever it may be 
required. In such special circumstances the 
lacquer will be of a different and distinctive 
colour and will not be allowed out of the com- 
pany’s laboratories. A range of different 
colours is available. 








A Large Vertical Milling 
Machine 


WE illustrate herewith the latest design of the 
largest model of vertical milling machiné— 
known as the C.V.M. 65—made by Kendal and 
Gent, Ltd., of Gorton, Manchester. The machine 
is equipped with three motors, a driving motor of 
20 H.P. mounted vertically on the spindle head, 
a reversing feed motor of 3 H.P., and a reversing 
head elevating motor, also of 3 H.P. The 
spindle has a speed range of from 10 to 284 
r.p.m., and there are eight rotary feeds varying 
from }in. to 6}in. per minute, as measured at the 
mean diameter of the table. A push button 

















VERTICAL MILLING MACHINE 


control governs the elevation of the head on the 
column, the downward movement of the head 
being limited by an adjustable dead stop and 
the upward movement by a safety limit switch. 
A hand adjustment of 6in. is provided for the 
spindle by means of a hand wheel fitted with a 
graduated dial and operating a worm incor- 
porating an anti-backlash device. The circular 
table is 4ft. in diameter and, in addition to the 
circular feeds, can be given a longitudinal 
traverse of 5ft. and a transverse traverse of 
2ft. 9in. Considerable use has been made of 
densified iron at various points in the machine, 
notably for the sliding surfaces of the major 
castings and for the spindle sleeve. The spindle 
itself is of heat-treated high-tensile steel and 
the gear wheels are of nickel-chrome steel. All 
the electrical gear is built into the column and 
includes an automatic cut-out connected to the 
inspection door. 








L.N.E.R. Locomotive 
Conversions 


To produce with the minimum of delay shunt-| pleted. As tank engines, reclassified as ‘‘ QI,” 
ing engines urgently needed for wartime freight | they will retain the 0-8-0 wheel arrangement. 
traffic, the L.N.E.R. is converting into tank |The side tanks hold 1500 gallons of water and 


construction of new shunting engines 900 tons of 
steel will be saved, and as no new steel castings 
have been required, no demands have had to be 
made on steel foundry capacity. 

Furthermore, the tenders made available by 
the conversion will be allocated to new 2-8-0 
coal traffic locomotives now under construction 


and draw gear arrangement, but apart from 
these alterations the whole of the old material 
has been worked in. With a tractive effort 
of 25,644lb. they are considerably more 
powerful than the standard L.N.E.R. six- 
coupled shunting engine and they will therefore 
be used for the heaviest shunting duties. These 








at Doncaster, with the result that it will be 
possible to place these engines more quickly in 
service. The work of conversion is, in fact, 
taking place side by side with the construction 
of the new 2-8-0 engines. 

The locomotives that are being altered and 








*Q4” Type ENGINE AND TENDER BEFORE CONVERSION 


engines will be the first 0-8-OT built by the 
L.N.E.R. At one time the company had a 
single 0-8-0T engine, but it was withdrawn in 
the first year of grouping. It was “* No. 400B ”’ 
of the Great Central. 


Our illustrations show ** Q4 ”’ before and after 








given a fresh lease of life have the 0-8-0 wheel 
arrangement and were built by the former 
Great Central Railway between 1902 and 1911. 
They were classed as ‘“‘Q4” by the L.N.E.R., 
and only sixteen of them will still be in service 
when the present conversion scheme is com- 








*@4°"* Type ENGINE CONVERTED INTO SHUNTING TANK ENGINE 


conversion and the new “‘ O02” type engine with 
the reconditioned tender made available by the 
conversion of “‘ Q4 ”’ to a tank engine. 


“No. 5058” is painted wartime black, and 


has the company’s ** totem ” on the bunker sides 
in place of the large letters ‘“* L.N.E.R.” that 








New ‘‘O2" TYPE ENGINE WITH 


engines for heavy shunting duties twenty-five | the bunker 4} tons of coal, and the total weight 


of its older type eight-coupled freight tender|of each engine in working order is 69 tons 
locomotives, which, but for the war, would|18cwt. The framing at the back end has been 





have been scrapped. 


By thus. avoiding the! built up to take the tank engine type of buffer 





have hitherto been displayed. 
in service and.was on inspection at Liverpool 
Street on June 15th. 





RECONDITIONED ‘‘Q4°’ TENDER 


She is already 


The work of the conversion of these engines 


has been carried out at Doncaster to the designs 
of Mr. E. Thompson, Chief Mechanical Engineer 
of the L.N.E.R. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Cinder and Scale Prices 

The Minister of Supply has issued the 
Control of Iron and Steel (No. 22) Order, 1942, 
which amends the price schedule of the No. 15 Order 
in so far as cinder and scale for use in blast-furnaces 
and steel furnaces are concerned. The principal 
alteration is an increase in the prices of cinder and 
scale for use in steel furnaces. The advance in 
price from Order No. 15, which was issued on July 
12th, 1941, is for good clean scale for use in open- 
hearth steel furnaces, f.o.t. producing works: 
Order No. 15, £1 4s.; Order No. 22, £1 10s. The 
latest Order includes. the following : :-—Scale for use 
in blast-furnaces in Shropshire, £1 5s. 6d.; scale 
for use in any other blast-furnace or in sintering 
plants, £1 3s., compared with £1 5s. 6d. in Order 
No. 15; cinder for use in open-hearth steel furnaces, 
f.0.t. producing works, £1 10s. With the growth of 
the production of steel, both the quantity of scale 
arising as well as the demand has increased. The 
scale is the flakes which, during working, break off 
the surface of metal which has been heated, and 
arises in considerable quantities in rolling mills. 
The descriptions include roll scale and hammer 
scale. Cinder is the refuse or dross that comes from 
puddling furnaces, and is frequently called tap 
cinder. It consists mainly of protoxide of iron and 
siliceous matter. Formerly this tap cinder was used 
by blast-furnaces to mix with inferior ores, and 
remade into cinder pigs for cheap foundry work. 
Changes in practice, however, have resulted in tap 
cinder coming to be regarded as a valuable iron ore, 
and it is largely used in the manufacture of basic 
pig iron for the steel works. Owing to its greater 
value when used in this form, the making of cinder 
pig has largely disappeared ; whilst in consequence 
of the decline in production of wrought iron in the 
years before the war, less tap cinder is available 
than formerly. 


The Pig Iron Market 

Rather quieter conditions have ruled in 
the pig iron market. This is largely because con- 
sumers have covered their allocations for Period ITI, 
and there is a tendency in the foundry trade to 
refrain from undertaking commitments until the 
results of the concentration scheme can be more 
clearly seen. As a result, it is probable that many 
of the foundries have been using stocks recently, 
rather than placing further orders. The situation 
in the foundry trade has not materially altered for 
a considerable time. The light castings industry is 
far from fully employed, and is not likely to be so 
until commercial building is resumed. Jobbing 
foundries are moderately engaged, particularly 
those which are engaged directly or indirectly on 
some form of war work, whilst the heavy foundries 
have as much work in hand as they can undertake in 
most cases: Supplies of pig iron are equitably dis- 
tributed by the Control, but little or no hematite 
is now used by this section of the industry. Refined 
iron and low-phosphoric pig iron is being used in 
increasing quantities, and in some cases it has been 
found possible to use high-phosphoric pig iron as a 
substitute for one or other of these. Some tightness 
threatened to develop. in the refined and low-phos-, 
phorie pig iron position, but any adverse conse- 
quences have been avoided by the careful distribu- 
tion by the Control. Foundries are able to obtain 
good supplies of suitable scrap. In the basic pig 
iron market the situation is satisfactory, although at 
one time it was feared that there might be a string- 
ency. The high rate of production of the British 
producers, coupled with stocks of imported pig iron, 
have enabled the steel works to have their require- 
ments adequately filled. The Scottish pig iron 
industry is operating at a high rate of capacity, 
and the output into immediate consumption. 
The Scottish light foundry industry is only partially 
employed, and its requirements of high-phos- 
phoric pig iron are comparatively small. On the 
other hand, there is a vigorous demand for low- 
phosphoric pig iron, and some of the Scottish brands 
of foundry iron which normally are used to a con- 
siderable extent by Lancashire textile machinery 
makers are becoming rather scarce. The tightness 
of the position, however, is only relative, and the 
Control, wherever possible, is encouraging the use 
of other pig irons as substitutes. 


Midlands and South Wales 

The extreme pressure from consumers to 
obtain supplies from the Midlands steel works has 
lasted so long that it has now become almost a 
normal condition. The production of all kinds of 
steel has been raised to a very high level, but the 
munitions and armaments drive has resulted in 
consumers’ requirements expanding to an equal 





Export quantities are f.o.b. steamer 


degree to the increased output. Little change has 
occurred in the incidence of business, and the 
departments experiencing the greatest pressure are 
those which have been subjected to a heavy demand 
forsome months. The most noticeable feature of the 
situation is the large volume of business passing in 
ship and tank plates. Perhaps the heaviest thick- 
nesses are mostly in demand, but there is an insistent 
call for medium plates, and in a growing number of 
cases the works are expanding the irae. required 
for delivery. The measures taken by the Iron and 
Steel Control, howover, appear to batts overcome 
the problems of delivery, and firms engaged on 
Government work have little cause to complain of 
delays. Almost as strong as the demand for plates 
is the call for alloys and special steel. This material 
is used in ever-growing quantities by armaments 
and munition makers and in aircraft production. 
Large quantities are also used by the makers of 
mechanical equipment, although here and there some 
delay has occurred, principally because of the 
heavy orders in the hands of the producing works. 
Continual efforts are being made to increase outputs, 
and the production of these special steels is probably 
on a higher scale than at any time in the history of 
the industry. The activity in the iron trade is much 
less than in the steel section. Iron bars are required 
in smaller quantities than steel, and the demand is 
chiefly for small sizes. Most of the works, also, 
could deal with more orders for Crown bars, whilst 
there is not more than moderate business passing 
in iron strip. The South Wales iron and steel trades 
are producing on a heavy scale, and practically all 
the output is on Government account. The demand 
for structural steel is still rather weak, but the 
smaller sizes are in much better demand than the 
heavier sections. This reflects the situation at the 
works of the structural engineers. Few of them are 
employed to the full extent of their capacity. There 
is a large output of sheet and tinplate bars, although 
the demand for the latter has declined. The producing 
works, however, are finding a fresh market in the 
Midlands, which is being supplied with fairly large 
quantities of semis. The sheet works have good 
order books, but business now is almost entirely 
confined to black or painted sheets, and the special 
qualities required for Government work. 


The North-East Coast and Yorkshire 


The steel works on the North-East Coast 
have been working under considerable pressure 
during the past few weeks, to clear up the contracts 
in hand before the end of Period II. Consumers 
have now placed most of their allocations for 
Period III, and the works will pass from the second 
to the third period without any diminution in 
activity. There was little change in the conditions 
of the market. The most noticeable feature is the 
continued pressing demand for alloy and special 
steels and plates. Efforts are being made to increase 
the production of the latter description of steel, 
particularly of the heavier thicknesses, but the 
demand in this department is such that increases 
which have been made in production have been 
speedily overtaken by the increase in consumers’ 
requirements. The boilermakers, shipyards, and 
tank-building firms are fully employed, and their 
requirements absorb practically the whole output 
of the plate mills. The alloy and special steel 
position is better than it was some weeks ago, but 
the demand is immediately taking up the produc- 
tion. The output of the British works has been 
considerably expanded in the past eighteen months, 
but the requirements of the armament makers, 
particularly the producers of mechanised equip- 
ment, have also increased, and therefore efforts are 
being made to economise in the use of alloy steels, 
as well as to increase the production. In other 
directions the incidence of the demand does not 
appear to have altered during the past week or two. 
Sheet makers have a fair amount of work on hand, 
largely on Government account. All their orders 
are for special descriptions, but there is a growing 
demand for black sheets and painted sheets, which 
are being used in increasing quantities now that 
galvanised sheets are practically unobtainable except 
for special Government requirements. The demand 
for structural steel of the small sizes is maintained, 
and the re-rollers are doing an activé business, but 
there is a poor request for the heavier joists and 
sections. In Yorkshire the steel industry is fully 
employed upon essential work. Much considera- 
tion has been given to the problem of holidays, 
and it is hoped that a considerable proportion of the 
melting furnaces will be overhauled whilst the 
operatives are taking their holidays. At the same 
time, arrangements have been made so far as 
possible to avoid any interruption in production as 
@ result of the holiday break. 





Unless otherwise specified home trade quotations are delivered f.o.t. 


Scotland and the North 

Active conditions rule throughout the 
Scottish iron and steel industry. Consumers in the 
Scottish industrial districts are fully employed 
almost entirely upon war work, and as a result there 
is an insistent demand upon the steel works. All 
the finishing branches are operating at capacity, 
and there is a tendency for delivery dates to 
lengthen. Steps, however, are being taken to check 
this movement, and this has involved some readjust- 
ment of rolling p Production in prac- 


‘tically all branches is at a high level, and since there 


is no lack of raw materials, it should be possible to 
maintain outputs for a long time. The demand from 
the shipyards on the Clyde for —_ shows no signs 
of declining, and as there is a big pro e of con- 
struction in hand at the yards it is probable that 
the present position will rule for an indefinite 
In addition to the shipbuilding industry, tank 
makers, wagon builders, and heavy engineers are 
also pressing for deliveries of plates. The demand 
covers most thicknesses, but is especially insistent 
in the heavy building section of the trade. The 
locomotive and power plants in Scotland are fully 
engaged on war work, and their requirements of 
steel have reached a high level, but the works have 
maintained their’ deliveries, and no reports are 
current of manufacturers engaged on essential work 
having to go short of supplies. The structural 
steel position varies considerably. The demand 
for heavy joists and sections is ree cg poor, 
but lighter sections are required in increasing 
quantities, and there is a particularly urgent request 
for the sizes used in shipbuilding. Construction 
engineers generally are only oo perwe 4 employed, 
and there seems little likelihood of any immediate 
change in the position ruling in this industry. The 
engineering shops on the Clyde are engaged on 
orders for the Government, and their requirements 
include large tonnages of steel bars. Big tonnages of 
the larger diameters are passing into consumption, 
and lately re-rollers have experienced a sharp 
request for small steel bars, as well as reinforced 
concrete rods. All the engineering works in Lanca- 
shire are busily employed. An important volume of 
business is ing in steel bars, whilst there is an 
urgent demand for plates. The call for alloy steels 
is on a considerable scale. All departments of the 
steel works on the North-West Coast are fully 

. Heavy and light rods, semis, and brass 
bars and hoops are being produced in considerable 
quantities. 

Copper, Tin, Lead, and Spelter 
In spite of the huge consumption of copper 

which has ruled in this country almost from the 
outbreak of war, the demand tends to increase, as, 
in fact, it does in the case of most other non-ferrous 
metals. ments which were made by the 
Government at the beginning of the war, however, 
have proved effective in maintaining supplies suffi- 
cient to cover all wartime requirements. Large 
quantities of copper are passing into consumption 
in the manufacture of shell cases, whilst other types 
of munitions also are taking up large tonnages. The 
shell cases are made of brass known as 70/30, and 
it is chiefly for the manufacture of this material 
that such large quantities are required by the brass 
makers. In the United States efforts are con- 
tinually being made to expand production, and the 
authoritiés have announced their intention of 
developing a mine with the object of quadrupling 
its production.... The situation in the tin market 
is unaltered, and whilst restrictions upon the use of 
the metal have resulted in a considerable saving, 
efforts are still being made to cut down the con- 
sumption. At the same time steps are being taken 
to increase the production in the countries of origin 
remaining to the United Nations. It is suggested 
that the economies effected have enabled the stocks 
of tin in Great Britain and the United States to be 
preserved intact. The American War, Production 
Board is considering an official collection of old 
tin cans in thirty-six metropolitan districts for 
de-tinning.... The lead position may be regarded 
with a moderate degree of satisfaction. It is under- 
stood that the Non-ferrous Metal Control, by drastic 
supervision of the distribution of the metal, has 
effected a considerable saving in its use. The con- 
centration of the manufactured lead products 
industry is proceeding satisfactorily. Applications 
for licences are strictly scrutinised, and the metal is 
only released for essential p . The spelter 
position remains tight, but there have been no com- 
plaints of consuming firms employed upon war work 
being held up for lack of the metal. In America 
steps which had been taken to economise in the use 
of spelter have resulted in the position becoming 


less stringent. 
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Notes and. Memoranda 





Rail and Road 


SwitzERLAND DELIVERS Rotirme Stoox.—Under 
what is doubtless pressure the Swiss authorities 
have sent to Germany twenty-seven steam locomo- 
tives and several thousands of goods wagons in order 
to bring back imports to Switzerland. 


RvuBBER FROM THE West InprEs.—A colonial 


source of supplies of rubber hitherto not too well 


worked lies in Trinidad and Tobago, where are 
approximately 150,000 rubber trees which yielded 
in 1941 147,588 Ib. It is hoped that more intensive 
tapping would yield between 250,000 lb. and 
300,000 Ib. annually. 


THe SEvERN TuNNEL.—Fresh signalling pro- 
visions have been installed in the Severn tunnel. 
The original one block system has given place to 
intermediate signalling. Visibility. in the tunnel 
was liable to "tet obscured by steam. This difficulty 
has. been overcome by some minor changes in the 
general operating principles which have been 
employed elsewhere on the G.W.R. since it first 
made use of intermediate signalling in 1907. 


AIRCRAFT ON THE Hicghways.—What are known 
in the U.S.A. as “flight strips” are being con- 
structed alongside certain new public roads. 
Reduced to its simplest terms, a flight strip is an 
area for the landing and take-off of aircraft, adjacent 
to the publie highways, and maintained as a part 
of the highway right of way or roadside develop- 
ment area. In the United States legal basis for this 
innovation is found in the Defence Highway Act 
of 1941. These runways must be not less than 
150ft. in width and should be not less than 3000ft. 
in length for the use of pursuit aircraft and not less 
than 4000ft. in length for the use of all other 
military aircraft. 


Air and Water 


ScHoot For Suirs’ Frremen.—A school for the 
training of ships’ firemen was opened in the London 
docks area on Monday, June 22nd, by Mr. Noel 
Baker, Parliamentary Secretary of the Ministry of 
War rt. It will be recalled that a similar 
school was opened in Cardiff a few weeks ago. 


Licht Attoys ry Sse Conysrrucrion.—A 
research scholarship of the value of £250 per annum 
and tenable for two years has been founded by the 
Wrought Light Alloys Development Association to 
encourage and facilitate research in the application 
of light alloys to ship construction. The scholar- 
ship will be administered by a Committee of the 
Institution of Naval Architects, and it is ho 
make the award in September, 1942. par- 
ticulars of entry, which closes on July 31st, ean be 
obtained from the Secretary, Institution of Naval 
Architects, 10, Upper Belgrave Street, London, 
8.W.1. 

Tue Sovurnampron to Come.—The South- 
ampton Town Council has before its members a 
report on replanning, prepared by its own planning 
and development office in consultation with an 
expert from outside. It provides, among other 
things, that after the war Southampton may 
become an important air transport centre. More- 
over, the scheme embodies proposals in suspense 
for reclaiming a large area of land along the north 
bank of the estuary of the Test. Here is to be con- 
structed a wharf, 7000ft. long, along with a dry dock 
capable of accommodating the largest passenger 
vessels in the world. 


Water Suppty TO BE UNDER ONE BoarD.— 
Some thousand municipal, public, and private 
waterwork systems in the Province. of Quebec, 
Canada, supplying water to more than 2,000,000 
persons, have been placed under the jurisdiction of 
the Quebec Public Service Board. Under the 
ordinance providing for the change, waterworks will 
not be allowed to operate without a permit from the 
Board; all private waterworks systems are com- 
pelled to submit annual reports, and to keep avail- 
able plans of their plants and systems. Commenting 
on the Order, the Board said its control would 
improve sanitary conditions, offer better protection 
to the consumer, and exercise stricter control over 
the plants. 

An Improvep Hancar Door.—An innovation 
in airport hangar construction has been introduced 
at an aerodrome in Texas, U.S.A., where there is a 
civil elementary flying school. The doors collapse 
vertically, to disappear into trenches below floor 
level. At each end of the hangars one of these novel 
doors is used to make possible a 20}ft. high by 100ft. 
wide opening. The doors are of stee] construction, 
and each weighs 9 tons. They are so built that they 
may be collapsed in a vertical plane to fit into a 


5}ft. deep, 20in. wide trench; which is provided with 
an exterior covering, 30in. wide, made up of longi- 
tudinal leaves of sheet metal. These ieaves are 
stacked side by side when the door is lowered into 
the trench. 


TrmBER SHELTERS.—The U.S.A. and Canada are 


-howing simple ideas for the construction of light 
traps at ventilator openings, such as windows and 
other wall and roof openings. er of the pam. 
phiet may be purchased from H.M. Stationery 
Office, price 4d. post free. 

SHorterR CoursEs at Lreps UNIVERSITY.— 
Leeds University is to arrange its courses—or some 
of them—so as to release its students as early as 
may be for national work. The plan aims to com. 
press into five terms courses for degrees and diplomas 
—in the Faculties of Arts, Science and Economics 
and Commerce—which normally cover three whole 

«Pia 





saving steel by using timber for indoor shelt 
against air raids, Each shelter resembles a short 
section of a Nissen hut, and is constructed entirely 
of fitted wood without nails. The shelter has been 
tested to withstand 10 tons of débris, It has room 
for a standard double bed mattress with extra space 
at both ends, and is ventilated on both sides. 


JorntT Maritime Commission.—The Joint Mazi- 
time Commission of the International Labour Office, 
consisting of representatives of shipowners and 
seamen, has recently discussed the equipment of 
vessels with life-saving appliances and the various 
essential points to be included in s standard of 
safety measures. A number of detailed suggestions 
were submitted by the Seamen’s Group and dis- 
cussed by the Commission. An exhibition of life- 
aving appliances which had been brought together 
specially by the Ministry of War Transport at the 
place of meeting was found of great imterest by 
delegates. The exhibition included types of life- 
saving equipment with models and detailed plans 
from wireless transmitters to specimen types of 
rations to be carried in lifeboats. 


Miscellanea 


Copper FROM A REvIvED Source.—The U.S.A. 
State Director of the War Production Board has 
decided that copper must be mined again in Vermont 
and by a new corporation, the Vermont Co 
Company. Copper has not been mined in Vermont 
for fifteen years. 


INSULATED WIRE-STRIPPING DeEviIcE.—The insu- 
lated wire-stripping device described on page 524 
of our issue of June 19th was, in accordance with 
information furnished to us by the makers, stated 
to be supplied with energy from a current trans- 
former with a continuous rating of 250 kVA. We 
are now informed that the rating should have 
read 250 VA. 


Om im SovutTH cesta 1—The intention of the 
South African Department of-Mines to bore for oil 
in the near future is announced. The possibility of 
gusher oil being struck is considered to exist. 
Meantime, the Academy of Sciences of the v. S.8.R. 
has organised an expedition to prospect for oil and 
develop already known deposits in the Volga and 


to | Urals oil basin. 


Tse Late Mr. W. D. Downre.—We regret to 
learn of the death on June 22nd in his sixty-ninth 
year of Mr. William Duncan Downie, a director of 
Dawson and Downie, Ltd., engineers and pump 
makers, Clydebank. Mr. Downie was well known in 
engineering circles on Clydeside, having been in 
practice as a consulting engineer before joining Mr. 
Alexander Dawson, the present chairman and 
managing director of Dawson and Downie, Ltd. 
founding the business at ia hee Crdobent, 
over thirty-six years ago. Downie was at 
business until within three days pr his sudden death. 


NicKEL-cLap StEeeL.—Once more the use of 
nickel-clad steel for unfired pressure vessels has 
been approved by the A.S.M.E. Boiler Code Com- 
mittee, and details of the Committee’s recommenda- 
tions have been published. Providing a vessel is 
to be used at pressures not exceeding 100 lb. per 
square inch and/or at temperatures not exceeding 
120 deg. Cent., the thickness of the nickel, as well 
as that of the steel, may be included in the design 
calculations ; but if either the working pressures 
or the temperatures exceed those indicated, it is 
specified that the thickness of the steel only should 
be taken into account in the strength calculations. 


Factory VENTILATION IN THE BLACK-oUT.— 
Hurried measures taken on the outbreak of war to 
black-out factories often resulted in serious inter- 
ference with the means of ventilation and affected 
the health and productive capacity of the workers. 
Much has since been done to remedy the defects, 
but the subject remains one of pressing importance, 
easieniedi in the summer months. A — 
‘“* Factory Ventilation in the Black-out ” (Form 301), 
was issued in the early part of the war, and has now 
been reissued in @ slightly revised form by the 
Factory Department of the Ministry of Labour and 
National Service. The pamphlet describes briefly 
the various measures which can be taken to improve 
ventilation without permitting the escape of interior 
artificial light, such as mechanical ventilation, pro- 
vision of light- —~ ventilators, and stimulation of 
air mov of drawings are included, 











years. 
THe Late Mr. W. A. Benton.—We regret to 
have to record the sudden death of Mr. William 
Alfred Benton, at his home at Handsworth, Bir- 
on June 19th, 1942, at the age of seventy. 
years Mr. Benton was in charge of 
at W. and T. Avery’s Soho Foundry, 
Birmingham, and was a well-known figure in scientific 
circles. He was a Fellow of the Physical Society 
and a Past-President of the Birmingham Metal 
lurgical Society. other activities, he 
enjoyed membership of Society of Chemical 
Industry, the Newcomen Society, and the Wolver- 
hampton and District Society. During the last 
few years he had been compiling a monumental work 
on the history of the balance, the greater part of 
which had been completed at the time of his death. 


one. For 
research 


Personal and Business 


Dr. G. E. Foxweut has been elected Chairman of 
the British Chemical Plant Manufacturers’ Asso- 
ciation. 

Mr. T. B. Keep has been appointed Deputy 
Director-General of Production Services, Ministry of 
Supply. 

THE InsTITUTE OF PETROLEUM has transferred 
its office from Birmingham to e/o Imperial College 
of Science and Technology, Prince Consort Road, 


¥ | South Kensington, London, 8.W.7. 


Mr. ALEXANDER DunBaR has been appointed 
Controller-General at the Ministry of Aircraft Pro- 
duction in succession to Sir Charles Craven, whose 
resignation, on medical advice, was recently 
announced. 

Tue WHITEHEAD TorPepo Company, Ltd., the 
Thames Ammunition Works, Ltd., and the Variable 
Speed Gear, Ltd., are to be merged in Vickers- 
Armstrongs, Ltd., in order to co-ordinate more 
closely their activities. All these companies are 
wholly owned subsidiaries of Vickers-Armstrongs, 
Ltd. 


Brrrish INSULATED CaBLEs, Ltd., announces 
that Mr. T. H. Martin-Harvey has been appointed 
deputy chairman of the company, and Sir Eugene 
Ramsden and Mr. B. Welbourn have joined the 
board. The following appointments have been 
made :—Mr. D. W. Aldridge, executive manager 
(works); Mr. F. Waine, executive manager (com- 
mercial); and Mr. W. H. McFadzean, executive 
manager (financial). 








Forthcoming Engagements 





Secretaries of Instituti: Societies, &c., desirous o 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the y infor ion should reach this office on, or 
before, the morning of the Monday of the week 
the meetings. In all cases the TIME and PLACE at which 
the meeting ia to be held should be clearly stated. 


Institute of Fuel 
Friday, July ith. t Rooms, Great Queen 
Street, W.C.2. Luncheon meeting to Major Gwilym 
Lloyd George, M.P. 12.45 for 1.15 p.m. . 


Institution of Chemical Engineers 
Tuesday, July 14th.—Institution of Mechanical Engineers, 
Storey’ 's Gate, Westminster, 8. W.1. Joint meeting, 
fy Separation of Gases,” Dr. M. Ruhemann. 
5.30 p.m. 


Institution of Electrical Engineers 
ante. July %%h.—InsTaLLaTIONs Secrion: Savoy 
Place, Victoria Embankment, W.C.2. Informal 
discussion on ‘‘ Wartime Maintenance of Electrical 
Installations and Equipment,” opened by S. W. 
Field. 6.5 p.m. 


Institution of Production Engineers 


Monday, July 13th.—Mancuester Srcrion: College of 
Technology, Manchester. Informal discussion on 








“Production Problems.” 7 p.m. 
Men of Mandslays 
To-day, July 3rd.—Visit the Smethwick Foundries and 


Rolling 4 Mills of Mr. Cyril C. Maudslay. Members 
from London leave Euston at 8.40 a.m. for 
Birmingham, proceeding thence by road to Smeth- 
wick. Luncheon at Blue Gates Hotel, Smethwick 



































